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On  certain  Newer  Deposits  in  Skill/,  and  the  Phenomena 
accompanying  their  Elevation.  By  Dr  Alexander  Turn- 
bull  Christie,  M.  W.  S.,  F.  G.  S.,  &c.  &c.  Communi¬ 
cated  to  the  Society  by  Roderick  Impey  Murchison,  Esq. 
President  of  the  Geological  Society,  and  read  November  2d 
1831  *. 

The  following  observations  on  the  geology  of  Sicily,  being  the 
result  of  a  very  rapid  excursion  through  that  island,  are  neces¬ 
sarily  very  imperfect ;  but  as  they  may  probably  tend  to  throw 
some  light  upon  disputed  points  regarding  the  age  of  the  Sici¬ 
lian  formations,  and  upon  some  of  the  theories  which  at  present 
excite  the  interest  of  the  geological  w'orld,  I  hope  I  may  soli¬ 
cit  for  them  the  attention,  as  well  as  the  indulgence,  of  the  So¬ 
ciety. 

After  having  spent  a  few  days  at  Palermo,  I  travelled  along 
the  northern  coast  as  far  as  the  Castello  de  Tusa,  crossed  the 
central  chain  of  mountains,  by  w'ay  of  Mistretta,  and  the  Monte 
di  Castelli,  to  Nicosia,  Leonforte,  and  Castro  Giovanni ;  turned 
eastward  by  way  of  Santo  Filippo  d’Argire  to  Catania,  and 
proceeded  along  the  east  coast  by  Lentini,  Syracuse  and  Noto, 
to  Cape  Passero,  where  I  embarked  for  Malta. 

*  This  interesting  memoir  of  our  friend  and  pupil  Dr  Christie,  at  present 
engaged  in  examining  the  geological  structure  of  Palestine,  was  transmitted 
by  him  from  Malta  to  3Ir  President  Murchison,  to  be  read  before  the  Geo¬ 
logical  Society,  and  afterwards  published  in  the  Edinburgh  New  Philoso¬ 
phical  Journal.  A  Geological  map  of  Sicily,  by  Dr  Daubcny,  will  be  foimd 
in  vol.  xiiL  of  Edinburgh  Philosophical  Journal.— Edit. 
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On  certain  Newer  Deposits  m  Sicily, 

During  this  excursion,  I  have  had  an  opportunity  of  examin¬ 
ing  the  greater  number  of  the  extensive  and  interesting  forma¬ 
tions  wliich  enter  into  the  structure  of  this  island,  and  have  been 
enabled,  I  hope,  to  determine  clearly  the  exact  place  in  the 
geological  series  to  which  many  of  them  must  be  referred.  The 
formations  which  I  shall  have  to  describe,  will  be,  Is^,  A  sand¬ 
stone,  with  a  few  subordinate  beds  of  marl  and  limestone,  oc¬ 
cupying  a  great  part  of  the  central  chain,  and  extending  along 
part  of  the  northern  coast,  which  is  inferior  to  the  Jura  or 
Apennine  limestone,  but  whose  exact  age  it  was  not  in  my  power 
to  ascertain  during  my  rapid  tour;  2d,  The  limestone  and  dolo¬ 
mite,  of  which  the  north-w'estcrn  part  of  the  island  consists,  anil 
which  is  probably  the  equivalent  of  the  Jura  or  Apennine  lime¬ 
stone  ;  3iZ,  Marls  and  limestones  containing  nunnnulltes  and 
hippurites,  and  which  must  probably  be  referred  to  the  chalk 
and  green  sands  of  other  parts  of  Europe;  Hh,  Cretaceous 
limestones  and  marls  belonging  to  the  older  tertiary  epoch  ; 
5tli,  The  extensive  newer  tertiary  deposit,  containing  shells  of 
existing  ^Mediterranean  species ;  (ith,  A  conglomerate,  also  con¬ 
taining  recent  shells,  but  of  a  still  newer  date  than  the  tertiary 
rocks ;  7Z/i,  Bone-breccias,  and  cave-bones,  of  the  same  age  as 
the  recent  conglomerate;  and,  lastly.  Diluvium. 

I  did  not  visit  the  north-eastern  angle  of  the  island,  and  have 
therefore  nothing  to  say  of  the  primitive  and  transition  rocks 
which  are  found  only  there ;  nor  will  I  attempt  any  description 
of  the  volcanic  rocks,  excepting  only  such  as  are  found  in  con¬ 
nection  with  the  tertiary.  My  limited  time  will  scarcely  admit 
of  my  doing  more  than  to  transcribe  my  notes,  which  plan,  al¬ 
though  inconvenient  in  some  respects,  will  possess  the  advantage 
of  enabling  me  to  bring  forward  my  observations  in  the  order 
in  which  they  occurred  to  myself,  I  shall  coniine  myself,  in  the 
first  place,  to  mere  geological  descriptions  of  the  districts  I  vi¬ 
sited,  and  will  leave  all  theoretical  conclusions  till  the  end. 

Neighbourhood  Palermo. — The  fine  Bay  of  Palermo  is 
flanked  on  both  sides  by  rugged  precipitous  hills  of  limestone, 
from  behind  which  other  hills  extend,  having  the  appearance, 
when  seen  from  the  sea,  of  gradually  contracting  inwards,  and 
thus  forming  an  amphitheatre,  bending  at  the  distance  ot  one 
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or  two  miles  from  the  shore,  the  fertile  plain  which  stretches 
from  it  to  their  base.  The  geologist  who  had  already  seen  the 
dolomite  mountains  of  the  Tyrol,  or  of  the  Tessino,  could 
scarcely  fail  to  recognise  at  once  their  characteristic  features  in 
some  of  the  mountains  of  Palermo.  In  them  he  would  see  a 
bold  rugged  outline,  no  traces  of  stratification,  but  an  appear¬ 
ance  of  highly  inclined  rents  and  fissures  ejttending  down  their 
naked  sides,  many  of  them  with  pointed  or  conical  summits,  and 
all  of  them  thinly  clothed  with  verdure,  or  presenting  a  perfect¬ 
ly  bare  surface,  of  a  white  or  grey  colour.  They  are  finely 
contrasted  with  the  rich  plain  stretched  out  at  their  feet,  which 
is  composed  of  tertiary  rocks  and  conglomerate.  These  differ¬ 
ent  formations,  with  the  bone-caves  which  are  found  in  the 
limestone  and  dolomite  hills,  I  shall  now  proceed  to  describe. 

I  had  no  opportunity,  when  at  Palermo,  of  ascertaining  the 
heights  of  the  neighbouring  mountains,  but  that  of  some  of 
them  must  be  very  considerable,  probably  from  2000  to  3000 
feet.  The  highest  is  the  Monte  Cuccio,  which,  as  seen  from 
the  east,  has  a  perfectly  conical  form,  but  exhibits  an  even  sum¬ 
mit  when  seen  from  the  south.  As  far  as  my  observations  ex¬ 
tended,  they  are  composed  of  a  grey  limestone,  which  frequent¬ 
ly  contains  magnesia,  and  of  a  white  dolomite.  The  limestone 
only  difters  in  colour  from  light  to  dark  grey ;  it  has  a  splintery 
fracture,  and  generally  contains  a  number  of  very  small  fissures, 
many  of  which  are  lined  with  microscopic  crystals,  probably  of 
dolomite.  Many  of  these  hills  have  their  escarped  sides  per¬ 
forated  by  numerous,  irregular,  somewhat  rounded  cavities, 
which  have  probably  arisen  from  the  little  fissures  already  men¬ 
tioned  having  been  enlarged  by  the  action  of  the  weather ;  and 
it  is  not  unlikely  that  the  same  fissured  structure  may  have  gi¬ 
ven  rise  to  the  formation  of  the  caverns,  which  are  so  common 
in  this  limestone,  by  affording  a  ready  passage  to  running  wa¬ 
ter. 

The  small  conical  hill  of  La  Giazia,  near  Parco,  which  has 
an  elevation  of  about  1370  feet  above  the  level  of  the  sea,  is  en¬ 
tirely  composed  of  a  white  dolomite,  traversed  in  all  directions 
by  fissures,  which  cause  it  to  break  down  easily  into  small  an¬ 
gular  fragments,  many  of  which  are  covered  with  minute  crys¬ 
tals  ;  and  the  whole  exactly  resembles,  in  its  structure,  the  vjp- 
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per  part  of  the  Monte  Salvadore  near  Lugano.  I  could  find  no 
trace  of  organic  remains  in  any  of  the  hills  of  this  formation  near 
Palermo. 

Throughout  the  whole  plain  of  Palermo  beds  of  coarse 
limestone  and  conglomerate,  containing  shells  of  existing  Medi¬ 
terranean  species,  are  found  in  horizontal  strata,  which  extend 
as  far  as  the  foot  of  the  limestone  and  dolomite  hills.  They 
rise  very  gently  from  the  shore  towards  the  hills,  and  their 
greatest  elevation,  I  should  think,  does  not  exceed  200  feet. 
They  probably  include  two  distinct  formations,  viz.  the  tertiary 
and  the  new  conglomerate  already  mentioned  ;  but  this  having 
been  the  first  spot  which  I  examined  in  Sicily,  I  was  not  yet 
aware  of  the  distinction  between  the  two,  which  subsequent  ob¬ 
servations  in  other  parts  enabled  me  to  detect,  and  I  therefore 
unfortunately  overlooked  their  relations. 

The  tertiary  rocks  are  well  seen  in  many  situations,  where 
they  are  quarried  for  building-stones,  and  particularly  on  the 
west  side  of  the  Bay,  under  the  Monte  Pelegrino.  They  con¬ 
sist  principally  of  a  coarse  yellowish  or  white  limestone,  sepa¬ 
rated  occasionally  by  thin  beds  of  a  conglomerate.  The  former 
is  composed  of  small  grains  of  lime,  generally  adhering  together 
without  any  cement,  and  having  the  appearance,  at  first  sight, 
of  an  oolite  ;  but  the  grains  are  not  round,  and  many  of  them 
appear  to  be  small  rolled  fragments  of  shells.  Some  of  the  beds 
have  rather  a  firmer  texture,  contain  clay  or  sand  ,  and  resemble 
very  much  the  calcaire  grossier  of  Paris.  The  conglomerate  of 
the  tertiary  formation  occurs  in  thin  beds,  in  the  limestone,  and 
is  composed  of  small  rounded  fragments  of  limestone  and 
quartz,  with  a  calcareous  cement.  Shells,  belonging  chiefly,  I 
believe,  to  existing  Mediterranean  species,  are  abundant  through¬ 
out  the  tertiary  rocks,  by  far  the  most  common  being  pectens 
and  oysters,  which  are  often  seen  arranged  in  thin  beds.  The 
genera  Cardia,  Pectunculus,  Area,  with  Echini,  Serpulae  and 
Corals,  are  also  very  common.  In  no  part  of  the  plain  of  Paler¬ 
mo  are  the  tertiary  beds  at  all  deranged ;  they  everywhere  retain 
a  perfectly  horizontal  position  ;  but  on  a  short  excursion  which  I 
made  along  the  valley  of  the  Oretus,  I  observed  them  to  be  in- 
clinetl  at  a  considerable  angle,  with  a  dip  (speaking  in  general 
terms),  towards  the  north-west,  and  they  here  attain  an  eleva- 
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tion  of  probably  100  feet  higher  than  that  which  they  have  in 
the  plain.  The  connection  of  these  facts  with  Elie  de  Beau< 
mont’s  theory  shall  be  pointed  out  hereafter. 

I  have  little  to  say  in  regard  to  the  new  conglomerate  in  this 
situation,  owing  to  the  circumstances  already  stated.  It  is  found 
in  horizontal  strata  along  the  shore  to  the  east  of  Palermo,  and 
probably  in  many  other  places  in  the  neighbourhood,  and  is 
composed  of  large  rounded  fragments  of  limestone,  none  of 
which  resemble  the  tertiary,  and  smaller  fragments  of  quartz, 
united  by  a  base  of  lime. 

Bone  Caves. — Three  bone-caves  have  been  already  discovered 
in  the  neighbourhood,  one,  the  Grotto  di  Santo  Giro,  about  two 
miles  south-east,  and  two  in  the  mountain  of  Beliemi,  about  four 
miles  to  the  west  of  the  town  of  Palermo.  A  description  of 
them  was  lately  published  by  Professor  Scina  of  Palermo ;  but 
as  it  may  not  be  generally  known,  and,  moreover,  is  imperfect 
upon  some  points  which  are  of  great  interest  to  the  geologist,  I 
do  not  hesitate  to  offer  a  brief  account  of  them  from  my  own 
observations,  and  beg  leave,  at  the  same  time,  to  present  a  copy 
of  the  Professor’s  memoir  to  the  Society. 

The  cave  of  Santo  Giro  is  situated  near  the  base  of  the  mag- 
nesiferous  limestone  mountain  of  Grifone,  close  upon  the  plain 
of  Palermo,  about  a  mile  and  a  quarter  in  a  straight  line  from 
the  sea,  and  close  to  the  small  church  of  Santo  Giro,  from  which 
it  has  received  its  name.  Its  external  opening  is  about  200  feet 
above  the  level  of  the  sea,  and  about  63  above  the  plain,  to 
which  it  is  connected  by  a  steep  talus,  partially  cut  away  at  its 
base  for  the  convenience  of  the  high  road  which  passes  it ;  and 
some  of  its  beds  are  thus  fortunately  exposed.  The  cavern 
slopes  upwards  from  its  entrance  to  its  remotest  part.  Its  length 
is  about  131  feet,  its  width  at  the  entrance  about  10  feet,  its 
height  at  the  same  place  about  50,  its  width  in  the  middle  30, 
which  again  contracts  at  its  inner  end  to  about  15  feet  *. 

Before  proceeding  farther,  I  must  remark  that  this  bone  de- 
posite  has  more  analogy  to  the  bone-breccias  that  occur  in  various 
parts  along  the  shores  of  the  Mediterranean,  than  to  the  cave- 
bones  of  the  more  northern  parts  of  Europe,  which  will  be  made 

•  These  diniensions  are  nearly  the  same  as  those  given  by  Professor  Scina, 
tiut  which  I  did  not  Tldojit  until  I  had  verified  them  by  actual  measurement. 
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evident  by  the  details  that  follow.  The  breccia  is  not  merely 
confined  to  the  cavern,  but  also  forms  a  great  part  of  the  exter¬ 
nal  talus,  along  which  it  extends  (according  to  Professor  Scina) 
for  more  than  266  feet,  and  is  there  associated  with  beds  of 
diluvium,  and  rests  upon  the  tertiary  rocks  with  recent  shells 
which  have  been  already  described.  The  interior  of  the  cavern 
having  been  completely  excavated,  and  the  breccia  removed,  we 
can  now  only  give  an  account  of  the  arrangement  met  with  in 
the  external  talus ;  but  it  is  extremely  probable  that  the  beds 
composing  the  latter  extended  originally  into  the  cavern  ;  and 
in  regard  to  most  of  them,  indeed,  we  may  say  that  this  is  cer¬ 
tain,  for  we  can  still  observe  the  stain  left  by  them  upon  the 
walls.  A  deep  trench  has  been  cut  from  the  entrance  of  the 
cave  through  the  upper  part  of  the  talus,  which,  together  with 
the  excavations  in  the  interior,  and  the  exposed  part  on  the  road 
below,  afford  us  a  distinct  and  accurate  section  of  the  whole. 
Immediately  under  the  vegetable  soil  of  the  talus,  are  numerous 
large  blocks  of  limestone,  imbedded  in  reddish  clay,  the  whole 
having  a  thickness  of  about  6  feet.  These  blocks  are  seen  all 
along  tbe  face  of  the  talus,  and  are  exposed  on  the  road  below, 
where  they  appear  to  rest  on  the  tertiary  beds,  as  indicated  in 
accompanying  section,  Plate  I.  1. 

Similar  blocks  are  met  with  in  various  situations  in  the  neigh¬ 
bourhood  of  Palermo,  the  most  considerable  of  which  is  one 
which  extends  along  the  western  shore  of  the  bay  near  the  foot 
of  the  Monte  Pelegrino  for  the  space  of  about  a  mile,  and  hav¬ 
ing  a  thickness  of  40  or  50  feet.  The  blocks,  which  are  of 
great  size,  some  of  them  being  many  yards  in  circumference, 
are  all  of  limestone,  and  are  united  by  a  coarse  calcareous  con¬ 
glomerate,  which  having  rather  a  loose  texture,  numerous  ca¬ 
verns  have  been  hollowed  out  in  it  by  the  waves,  and  are  known 
by  the  name  of  the  Grotte  dell’  Arenella.  This  great  deposit 
rests  on  beds  of  tertiary  limestone,  which  here  do  not  reach  the 
level  of  the  sea.  (PI.  II.  Fig.  1.)  But  to  resume  our  descrip¬ 
tion  of  the  talus:  Under  the  blocks  we  find  a  bed  of  reddish 
clay,  mixed  with  a  little  lime,  and  containing  small  rounded 
fragments  of  limestone  and  quartz,  with  a  few  bones,  (PI.  I. 
3.) ;  beneath  which  is  the  true  bone-breccia,  having  altogethe 
a  thickness  of  about  20  feet.  (PI.  I.  4.)  It  has  some  ap- 
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jxjarance  of  being  divided  into  strata,  as  if  it  had  been  depo¬ 
sited  under  water,  has  a  grey  colour,  and  consists  of  a  pro- 
digious  number  of  fragments  of  bones,  with  some  rolled  pieces 
and  blocks  of  limestone,  cemented  together  by  a  little  lime  or 
clay.  Many  of  the  bones  have  a  calcined  appearance,  and  stick 
to  the  tongue;  some  are  light  and  fragile,  others  are  completely 
|jetrified  with  lime.  In  some  places  they  are  tolerably  loose, 
and  can  be  easily  detached ;  in  others  the  breccia  is  so  hard  that 
it  can  be  employed  as  a  building  stone.  A  collection  of  the 
bones  was  sent  to  Paris  to  Baron  Cuvier,  and,  according  to  tlie 
list  in  Professor  Scina’s  memoir,  they  include  bones  of  elephant, 
hippopotamus,  and  deer,  with  a  few  of  a  carnivorous  animal  of 
the  genus  Canis  *. 

The  whole  of  the  bone-breccia  having  been  removed  from  the 
interior  of  the  cavern,  the  substratum  has  thus  been  exposed, 
which  consists  of  a  thin  bed  of  loose  sand,  shells,  and  corals, 
extending  into  the  cavern  about  30  or  40  feet  l>eyond  the 
entrance.  (PI.  I.  5.)  The  shells  and  corals  are  in  great 
abundance,  forming  the  principal  part  of  the  bed,  and  are  ge¬ 
nerally  broken  or  rounded.  This  is  probably  the  highest,  and 
consequently  the  last  formed  bed  of  the  tertiary  dejwsits ;  and 
some  of  the  inferior  beds  on  which  it  rests  may  be  seen  at 
the  exposed  part  of  the  talus  on  the  side  of  the  high  road.  (PI. 

I-  «•) 

There  is  very  little  stalactite  in  this  cavern.  Its  sides  are 
smooth  and  polished,  as  if  by  the  waves ;  and  on  the  left  side, 
on  entering,  it  is  perforated  by  numerous  small  holes,  the  work 
of  lithodomi,  and  which  I  observed  to  extend  under  the  thin 
bed  of  shells  already  described.  These  holes  are  confined  to 
the  left  side,  which  has  been  probably  owing  to  the  slanting 
form  of  the  cave  from  left  to  right,  which  causes  the  right  side 
to  hang  over  the  other,  and  which  would  thus  expose  it  to  the 
dash  of  the  waves,  a  situation  little  favourable  for  the  piercing 
animals  alluded  to.  Traces  of  lithodomi  and  oyster-sheUs  are 
also  seen  on  the  outside  at  the  base  of  the  cliff. 

•  I  am  sorry  to  have  none  of  these  hones  to  present  to  the  Society  and  to 
the  University  of  Edinburgh.  Having  been  promised  a  collection  of  them 
by  a  person  at  Palermo,  who  ultimately  disappointed  me,  I  unfortunately 
neglected  to  collect  any  myself  from  the  cave. 
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The  bone-breccias  of  the  mountain  of  Beliemi  do  not  possess 
quite  so  much  interest  as  those  of  Santo  Giro,  nor  had  I  time 
to  examine  them  with  the  same  care  that  I  bestowed  upon  the 
latter.  There  are  some  circumstances  connected  with  them, 
however,  which  deserve  attention,  as  being  capable  of  throwing 
light  upon  the  manner  in  which  these  breccias  were  formed. 
Both  of  the  caves  of  the  Monte  Beliemi  have  a  higher  situation 
than  that  of  Santo  Giro,  the  most  easterly,  which  Signor  Seina 
calls  the  Grotta  del  Feudo,  being  3352  feet ;  the  other,  named 
Grotta  dei  ben  Fratelli,  320  feet  above  the  level  of  the  sea. 
At  the  former,  the  bones  are  only  found  at  the  outside  of  the 
cavern ;  at  the  latter,  they  occur  both  within  the  cave  and  in 
the  talus  which  slopes  from  it  to  the  plain  below.  The  breccia 
differs  considerably  from  that  of  St  Giro,  but  is  of  much  less 
extent,  has  not  been  so  much  excavated,  and  therefore  cannot 
be  studied  with  the  same  facility.  It  contains  large  masses  of 
limestone ;  the  bones  have  a  brown  or  black  colour,  and  in  some 
cases  a  resinous  lustre,  are  cemented  together  by  a  dark  brown 
clay,  or  by  a  whitish  or  grey  lime,  which  occurs  in  spots  or 
streaks.  In  the  Grotta  dei  ben  Fratelli,  it  forms  a  very  hard 
mass,  which  I  found  very  difficult  to  detach  even  with  a  pick¬ 
axe.  These  caves  appear  to  be  situated  much  above  the  highest 
point  attained  by  the  tertiary  deposits  in  this  neighbourhood, 
and  the  relation  of  the  bone-breccia  with  the  tertiary  beds,  there¬ 
fore,  cannot  be  seen  as  at  St  Giro ;  nor  is  there  the  slightest  ap¬ 
pearance  in  the  caves  themselves  of  the  sea  having  been  there ; 
no  sea-shells,  no  traces  of  lithodomi  are  to  be  seen,  and  their 
sides  have  not  that  smooth  polished  surface  which  is  produced 
by  the  action  of  the  waves.  They  contain  scarcely  any  sta¬ 
lactites. 

I  shall  now  give  an  account  of  the  different  formations  which 
I  observed  on  the  northern  coast,  between  Palermo  and  the  Gas¬ 
tello  di  Tusa. 

From  Palermo  the  tertiary  rocks  continue  in  horizontal  strata 
the  whole  way  to  Gape  Melicia,  forming  a  narrow  belt  between 
the  shore  and  the  magnesiferous  limestone  hills  which  rise  be¬ 
hind,  but  which  is  separated  from  the  sea  at  one  spot,  viz.  by 
the  high  limestone  hills  of  the  promontory  of  the  Bay  of  Pa- 
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lermo.  They  are  extensively  quarried  for  building-stones  at 
Santa  Flavia,  where  they  consist  of  a  coarse  yellow  limestone, 
principally  made  up  of  shells,  containing  pectens,  oysters,  and 
cardia  in  abundance,  besides  other  fossils,  and  exactly  resem¬ 
bling  the  beds  at  the  foot  of  the  Monte  Pelegrino. 

Immediately  lieyond  the  cape  of  Melicia,  these  beds  present  a 
different  arrangement,  for  we  there  find  them  very  considerably 
inclined  to  the  horizon,  and  they  will  therefore  deserve  some 
attention.  The  small  valley  between  the  capes  of  Melicia  and 
Delle  Mandre,  has  a  general  direction  of  about  S.  25°  W.,  and 
its  surface  rises  rapidly  from  the  sea,  excepting  in  a  deep  ravine, 
which  runs  through  the  midst  of  it,  and  intersects  the  tertiary 
beds  which  compose  it.  The  small  ridge  on  the  western  side  of 
the  valley  (PI.  II.  Fig.  3.),  and  terminated  by  Cape  Melicia, 
consists  of  dolomite ;  that  on  the  east,  terminated  by  the  Cape 
Delle  Mandre,  of  limestone.  In  the  dolomite,  as  usual,  no  stra¬ 
tification  is  to  be  observed ;  but  the  limestone  presents  most  dis¬ 
tinct  strata,  which  are  very  highly  inclined.  Their  direction  is 
nearly  that  of  the  ridge  itself,  viz.  S.  25°  W.,  and  they  dip  at 
an  angle  of  about  40°  towards  the  valley.  Upon  crossing  the 
ridge  to  the  eastward,  I  found,  at  a  few  hundred  yards,  that 
they  are  interspersed  with  marls,  and  dip  towards  the  east,  pre¬ 
serving,  however,  the  same  direction,  which  would  indicate  this 
as  the  situation  of  an  anticlinal  line,  having  a  direction  parallel 
to  the  ridge,  and  consequently  to  the  valley. 

The  only  exception  to  this  general  bearing  of  the  strata,  is  at 
the  extremity  of  the  cape  towards  the  sea,  where  some  of  the 
limestone-beds  have  a  direction  of  W.  35°  S.,  and  dip  towards 
N.  35°  W.,  but  this  may  have  been  produced  by  some  local 
disturbing  cause. 

The  valley  itself  is  composed  of  coarse  tertiary  limestone  and 
conglomerate,  the  strata  of  which  have  the  same  dip  and  direc¬ 
tion  as  of  the  eastern  ridge,  against  which  they  rest,  but  which 
becomes  less  as  they  recede  from  it ;  and  it  is  worthy  of  remark, 
that  the  above  direction  is  nearly  the  same  as  that  of  the  valley 
of  the  Oretus,  where  the  tertiary  beds,  as  we  have  already  re¬ 
marked,  are  also  deranged.  The  highest  point  which  the  ter¬ 
tiary  rocks  attain  is  311  feet  above  the  level  of  the  sea*.  To-. 

•  By  barometer. 
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wards  the  western  side  of  the  valley,  they  arc  concealed  by  dilu¬ 
vium,  and  I  could  not  therefore  observe  their  relation  with  the 
dolomite  ridge. 

A  few  words  will  suffice  in  regard  to  the  mineralogical  cha¬ 
racters  of  these  rocks.  The  dolomite  has  a  light  grey  or  white 
colour,  contains  a  number  of  small  irregular  cavities,  some  of 
which  arc  lined  with  crystals.  I  observed  a  cave  on  one  part  of 
the  hill,  which  I  had  not  time  to  examine.  The  limestone  of 
the  eastern  ridge,  which  I  suppose  to  belong  to  a  newer  forma¬ 
tion  than  the  dolomite,  has  a  grey  colour,  is  compact,  dividerl 
generally  into  strata  not  exceeding  two  or  three  feet  in  thickness, 
and  containing,  in  some  places,  thin  beds  or  veins  of  a  black 
silcx,  not  unlike  flint.  The  tertiary  rocks  consist  of  a  coarse 
limestone,  and  of  a  calcareous  conglomerate,  containing  small 
rounded  fragments  of  lime  and  silex,  both  of  which  contain  casts 
of  shells,  and  resemble  some  of  the  beds  in  the  neighbourhood 
of  Palermo. 

I  observed  no  tertiary  rocks  beyond  the  Cape  delle  Mandre, 
the  limestone  of  which,  associated  with  light  grey-coloured  marls, 
continues  along  the  coast  to  the  east.  The  strata  are  generally 
much  inclined  or  bent.  They  consist  there  of  numerous  beds  of 
a  soft  marl,  interstratified  with  thin  beds  of  limestone,  some  of 
which  contain  nummulites,  the  only  organic  remains  which  I 
could  find.  They  rise  to  a  considerable  height  at  some  distance 
from  the  shore,  and  in  the  valley  of  the  river  Termini,  having 
been  cut  down  by  the  stream,  or  by  diluvial  action,  they  stand 
out  in  bold  high  cliffs.  The  country  all  around  Termini  is 
composed  of  this  formation,  with  the  exception  of  the  hill  on 
which  the  castle  stands,  which  I  could  not  examine,  but  which, 
as  seen  from  a  distance,  would  appear  to  be  composed  of  mag- 
nesiferous  limestone  or  dolomite.  Immediately  to  the  east  of 
Termini,  the  marls  are  associated  with  some  thick  beds  of  a  sili¬ 
ceous  sandstone,  and  they  continue  with  the  same  characters  as 
far  as  the  Fiume  Grande.  They  are  easily  recognised  along 
the  coast,  even  at  a  distance,  by  their  rounded  outlines,  and  fer¬ 
tile  soils,  which  are  strongly  contrasted  with  the  bold,  rugged, 
sterile  aspect  presented  by  the  dolomite  hills,  which  rise  to  great 
heights  immediately  behind  them.  To  the  cast  of  the  Fiume 
Grande,  these  grey  marls  and  limestones  are  succeeded  by  a  white 
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marl  or  cretaceous  limestone,  very  closely  resembling  some  va¬ 
rieties  of  chalk.  It  contains  no  beds  either  of  compact  limestone 
or  sandstone,  and  exhibits  scai’cely  any  traces  of  stratification ; 
and  with  these  characters  it  appears  at  intervals,  where  not  co¬ 
vered  by  debris,  for  several  miles  along  the  coast.  It  is  here 
overlaid  by  horizontal  strata  of  a  coarse  conglomerate  and  sand¬ 
stone.  The  former  consists  of  large  rolled  fragments  of  lime¬ 
stone  and  sandstone,  with  some  pebbles  of  quartz,  cemented  to¬ 
gether  by  a  hard  calcareous  base.  I  found  some  shells  in  it,  of 
the  genera  Cardium  and  Pecten,  and  in  one  part  of  it,  in  which 
there  were-  scarcely  any  rolled  pebbles,  and  which  therefore  con¬ 
sisted  chiefly  of  the  calcareous  matter  which  forms  the  base, 
there  were  numerous  holes  of  lithodomi.  These  formations  pre¬ 
sent  a  steep  face  towards  the  sea,  from  which  they  are  distant 
about  a  quarter  of  a  mile.  They  have  an  elevation  of  nearly 
300  feet,  and  as  soon  as  we  attain  their  summit,  we  find  them 
o  have  a  table  form,  which  arises  from  the  horizontal  position 
of  the  conglomerate,  and  to  extend  to  a  greater  or  less  distance 
inland,  until  they  meet  the  higher  hills  of  limestone  or  dolomite. 


Continuing  our  journey  along  the  coast,  we  first  met  with  the 
great  formation  of  sandstone  near  the  river  Pilato,  a  few  miles 
to  the  west  of  Cefalu,  and  which  now  occupies  the  whole  coun¬ 
try  to  the  eastward,  with  some  exceptions  in  the  neighbourhood 
of  that  place,  which  I  shall  first  notice.  The  Castle -hill  of 
Cefalu  is  composed  of  limestone,  which  rises  abruptly  from  the 
sea,  in  bare  precipices  to  the  height  of  1233  feet  *.  The  lime¬ 
stone  has  a  grey  colour,  and  .exactly  resembles  that  of  the  Pa¬ 
lermo  hills,  to  which  formation  it  evidently  belongs ;  it  con- 

•  By  the  barometer. 
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tains  a  few  nodules  and  veins  of  calcareous  spar,  and  in  many 
places  numerous  casts  of  shells,  which  have  been  converted  into 
spar,  and  whose  general  outlines  only  can  now  be  discerned. 
Belemnites,  however,  are  distinguishable.  There  are  several 
other  high  hills  to  the  south  of  Cefalu,  which  also  consist  of 
limestone. 

To  the  eastward  of  Cefalu  we  find  nothing  but  sandstone 
and  its  accompanying  shales,  and  the  scenery  consequently  now 
acquires  a  new  character,  for,  instead  of  .a  fertile,  undulating, 
cultivated  tract  along  the  shore,  backed  by  a  lofty  range  of 
peaked  mountains,  with  bare  sides  and  rugged  summits,  the 
land  rises  at  once  boldly  from  the  sea,  and  steep  rounded  hills 
overtop  each  other  in  succession,  until  the  loftiest  reach  an  alti¬ 
tude  of  several  thousand  feet,  the  whole  being  covered  with 
trees,  or  with  a  coarse  shrubby  vegetation. 

The  sandstone  is  composed  of  large  grains  of  quartz,  gene¬ 
rally  of  a  white  colour  on  its  fresh  fracture,  with  little  or  no 
cement.  The  shale  is  of  a  grey  or  bluish  colour,  sometimes 
contains  a  little  mica  or  sand,  and  breaks  naturally  into  rhom- 
boidal  fragments.  The  strata  of  the  sandstone  have  nearly  the 
same  dip  as  that  of  the  limestone  in  the  neighbourhood  of  Cefalu, 
by  which  they  are  overlaid,  at  least  as  far  as  I  could  ascertain, 
by  observing  their  exposed  strata  from  some  distance.  I  made 
their  direction  to  be  about  S.  20°  W.  near  their  junction  with  the 
limestone,  but  this  appeared  to  vary  farther  to  the  east. 

From  the  Castellodi  Tusaon  the  northern  coast  across  the  Cen¬ 
tral  Range  of  Mountains  to  Leonjbrte. 

My  route  from  the  Castello  di  Tusa  was  up  the  great  valley 
of  Petinnea  to  Mistretla,  across  the  Monte  di  Castelli  to  Nico¬ 
sia,  and  thence  nearly  in  a  straight  line  to  Leonforte.  The 
valley  of  Petinneo  runs  nearly  due  north  among  hills  of  the 
great  sandstone  formation,  which  here  consist  of  sandstone  and 
shale,  with  a  few  beds  of  limestone.  The  general  direction  of 
the  strata  is  towards  same  point  between  S.  and  W.,  and  their 
dip  varies.  This  valley  contains  an  immense  accumulation  of 
diluvium,  which  is  also  seen  on  the  summits  of  many  hills, 
having  an  elevation  of  several  hundral  feet  above  the  river. 
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which  has  cut  its  way  through  it,  and  has  thus  produced  preci¬ 
pitous  banks  of  50  or  60  feet  in  height.  It  consists  of  light 
coloured  clay,  containing  numerous  large  blocks  of  sandstone 
with  occasionally  some  of  limestone. 

The  whole  of  the  great  central  chain,  which  forms  one  of  the 
most  prominent  and  important  features  in  the  geology  of  Sicily, 
is  composed  in  this  part  entirely  of  the  sandstone  formation, 
which  here  rises  to  very  great  heights.  The  mountain  of  St 
Diana,  which  is  the  highest  in  the  neighbourhood  of  Mistretta, 

1  found  to  have  an  elevation  of  3875  feet  above  the  level  of  the 
sea  * ;  but  it  is  situated  a  little  to  the  north  of  the  principal 
crest  of  the  chain,  and  is  overtopped  by  many  others  within 
sight,  the  loftiest  of  which  is  the  Madonia,  whose  summit,  even 
on  the  8th  of  June,  was  still  white  with  numerous  large  patches 
of  snowf. 

The  direction  of  the  strata  at  Mistretta  appears  to  be  nearly 
parallel  to  the  general  direction  of  the  chain  itself,  viz.  about 
W.  18  S.,  and  they  are  seen  distinctly  to  dip  away  from  an  an¬ 
ticlinal  line,  which  passes  across  the  mountain  of  S.  Diana, 
extends  betw'een  the  hill  on  which  the  castle  stands  and  the 
small  hill  of  St  Catarina  on  its  north,  and  thence  across  the 
valley  to  the  east  of  Mistretta.  The  highest  part  of  the  chain 
here  is  the  Monte  di  Castclli,  which  is  considerably  higher  than 
the  St  Diana,  has  an  even  summit  and  a  direction  nearly  the 
same  as  that  of  the  chain  ;  but  it  is  worthy  of  remark,  that  two 
distinct  bearings  may  be  observed  in  the  strata,  one  being  nearly 
W.  15  S.  J,  the  other  apparently  north  and  south ;  the  former 
having  a  southerly,  the  other  an  easterly  dip.  In  the  valley 
which  runs  down  from  the  east  part  of  the  Monte  Castelli  to¬ 
wards  Nicosia,  the  strata  have  a  direction  of  S.  15.  W.  and  dip 
towards  the  east.  Two  distinct  directions  are  also  observable 
in  the  sandstone  at  Nicosia,  where  certain  vertical  strata  bear 
W.  18  S.,  and  others  less  inclined,  and  not  quite  so  distinct, 

•  From  a  barometrical  observation  at  the  Castello  di  Tusa,  at  half-past 

2  p.  M.,  on  the  7th  of  June,  and  one  on  the  summit  of  the  mountain,  at  the 
same  hour  of  the  following  day. 

•f-  Ferrara  makes  this  mountain  only  3660  feet  above  the  level  of  the  sea 
which  it  is  needless  to  say  must  be  too  low  by  some  thousand  feet. 

J  About  east  and  west  by  the  compass  3 
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bear  to  the  west  of  south.  These  appear  to  indicate  that  the 
mountains  of  the  central  chain  have  undergone  at  least  two  dis¬ 
tinct  elevations,  the  connection  of  which,  with  the  views  of  Elie 
de  Beaumont,  will  be  noticed  hereafter. 

A  great  formation  of  clay  is  first  met  with  a  short  way  to  the 
north  of  Nicosia.  It  extends  up  the  valleys,  reaching  high  up 
the  sides  of  the  sandstone  hills,  and,  owing  to  its  soft  nature,  it 
is  worn  down  into  a  number  of  deep  ravines.  Its  general  colours 
are  grey,  greenish-grey  and  red ;  it  has  a  talcky  lustre  on  its 
fresh  fracture,  is  friable,  and  breaks  into  irregular-shaped  frag¬ 
ments,  and  it  contains  a  few  very  thin  beds  of  indurated  marl. 
In  many  places  a  white  efflorescence  is  seen  on  its  surface.  Every 
year  great  masses  slip  down,  and  are  washed  away  by  the  rains. 
Its  strata  are  variously  inclined,  bent  or  contorted.  The  salt¬ 
mines  between  Castro  Giovanni  and  Aliinena  are  situated  in  this 
formation. 

To  the  south  of  Nicosia  the  clay  is  succeeded  by  gypsum,  of 
a  white  or  grey  colour,  and  in  very  thick  beds.  A  great  part 
of  the  Monte  St  Giovanni  appears  to  be  composed  of  it,  and  it 
has  there  two  directions,  being  in  one  place  nearly  W.  18  S.*,  in 
another  it  is  nearly  south.  It  is  associated  with  beds  of  marl  and 
thin  beds  of  limestone,  but  from  not  having  been  able  to  detect 
any  fossils  in  them,  I  am  unable  to  say  to  what  formation  they 
ought  to  be  referred.  They  continue  as  far  as  the  Monte  Nis- 
suria,  where  they  are  succeeded  by  the  old  and  new  tertiary 
rocks,  which  now  alone  occupy  the  whole  country. 

From  Castro  Giovanni  hy  way  of'  Lconforte,  St  PhilUppo 
iTArgire  and  Paterno,  to  Catania. 

The  country  for  many  miles  round  Castro  Giovanni,  and  in 
all  probability  a  very  large  part  of  the  island,  is  composed  of 
blue  marls  and  a  white  cretaceous  limestone,  the  higher  hills 
being  capped  with  calcareous  sandstone  and  more  indurated 
marls,  which  form  bold  precipices  round  their  summits.  From 
the  soft  and  perishable  nature  of  the  marls,  causing  them  to  be 
alw.ays  every  where  covered  with  debris,  from  the  imperfect  state 
of  their  fossils,  the  indistinctness  of  their  stratification,  and  the 
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few  instances  in  which  we  can  obtain  a  view  of  their  actual  junc¬ 
tion  with  the  superincumbent  beds,  it  is  difficult  to  determine 
whether  they  belong  to  a  distinct  formation,  or  must  be  all  re¬ 
ferred  to  the  same. 

The  hill  of  Castro  Giovanni  is  about  two  or  three  miles  long, 
and  varies  a  little  in  breadth,  has  a  table  form,  and  a  direction 
sensibly  parallel  to  that  of  the  great  chain,  which  runs  across 
the  island  to  the  north  of  it.  Its  eastern  extremity,  which  is  its 
highest  part,  is  about  2950  feet  above  the  level  of  the  sea  *,  and 
appeared  to  me  to  be  the  highest  point  attained  by  the  tertiary 
rocks  in  this  part  of  the  country.  Its  upper  part  is  composed 
of  horizontal  beds  of  tertiary  calcareous  sandstone,  conglome¬ 
rate  and  coarse  marl,  exposing  bold  perpendicular  cliffs  all 
round,  and  from  the  base  of  which  there  is  a  very  rapid  slope 
to  the  valleys  below.  To  the  south  it  is  separated  by  a  deep 
valley  from  another  ridge  having  exactly  the  same  structure, 
but  in  which  the  beds  of  the  summit  have  a  very  considerable 
dip  towards  the  south.  To  the  north,  also,  we  observe  a  simi¬ 
lar  arrangement ;  for  there  the  hill  of  Calatascibetta,  which  is 
separated  from  that  of  Castro  Giovanni,  has  the  same  structure, 
and  the  tertiary  beds  which  form  its  summit  dip  away  in  an 
opposite  direction  from  those  on  the  opposite  side,  viz.  to  the 
north.  Since  then,  the  tertiary  beds  on  the  hills  both  to  the 
north  and  south  of  Castro  Giovanni  dip  away  from  it  as  from 
an  anticlinal  line ;  and,  since  this  hill  is  the  highest  point,  to 
which  the  tertiary  rocks  have  been  elevated,  I  think  we  cannot 
avoid  the  conclusion,  that  it  was  in  the  exact  line  of  elevation, 
and  it  ought  to  be  kept  in  view,  that  this  line  is  parallel  to  the 
principal  line  of  elevation  in  the  island,  viz.  that  of  the  great 
central  chain.  It  is  also  an  interesting  fact  in  connexion  with 
these  views,  that  beds  of  gypsum  are  met  with  near  the  base  of 
the  hill  of  Castro  Giovanni  on  its  south  side,  and  dipping  under 
it  at  a  very  considerable  angle.  These  different  circumstances 
will  "be  more  easily  understootl  with  the  assistance  of  the  accom¬ 
panying  hypothetical  section  {Vide  PI.  II.  Fig.  4),  w’here  No.  1. 

•  This  must  be  taken  only  as  a  very  rough  approximation,  for  it  was  cal¬ 
culated  from  two  barometrical  observations  taken  on  ditferent  days,  and  at 
ditterent  hours. 
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represents  the  tertiary  beds,  with  numerous  shells  of  existing 
species,  No.  2.  the  marls,  and  No.  3.  the  bed  of  gypsum. 

I  have  already  stated  that  the  recent  tertiary  rocks  on  the 
upper  parts  of  the  hills,  consist  of  different  kinds  of  limestone 
and  conglomerate.  Some  <»f  the  limestones  have  a  yellow  co¬ 
lour,  a  coarse  texture  containing  some  fragments  of  shells,  and 
exactly  resembling  some  of  the  tertiary  limestones  of  Palermo. 
There  are  two  other  varieties,  one  of  which  has  a  straw,  the 
other  a  blue  colour,  and  both  of  them  are  finer  grained,  and 
much  more  compact  than  that  already  described.  They  differ 
also  materially  from  the  other,  beds  with  which  they  are  asso¬ 
ciated,  in  the  appearance  presented  by  their  organic  remains  ; 
for  they  appear  to  have  exerted  a  solvent  property  upon  the 
shells,  which  in  most  instances  are  removed,  and  casts  only  are 
left ;  oysters,  pectens,  and  balani  being  the  only  fossils  which  I 
found  entire.  In  many  places  they  are  so  hard,  that  it  is  near¬ 
ly  impossible  to  separate  the  shells  which  they  contain ;  in 
others,  they  are  so  soft,  that  the  fossils  may  be  removed  by  the 
hand. 

The  beds  of  gypsum  on  the  south  side  of  the  hill  are  a  good 
deal  contorted  and  fractured.  They  have  a  grey  colour,  a  large 
scaly  fracture ;  but  in  a  few  places  are  white  and  granular,  and 
contain  seams  of  transparent,  white,  foliated  selenite. 

The  oysters,  pectens,  and  balani  are  so  perfectly  preserved, 
that  in  many  instances  they  retain  their  original  colours.  Be¬ 
sides  these,  I  found  casts  of  a  large  Panopoca  P.  ?  of  a  large 
cardium,  venns,  valuta,  natica,  an  echinus,  &c. 

The  hills  on  which  Leonforte,  Asaro,  and  St  Filippo  d’Ar- 
gire  are  situated,  are  all  of  them  composed  of  recent  tertiary 
rocks,  similar  to  those  of  Castro  Giovanni,  and  all  present  high 
perpendicular  cliffs  towards  the  south,  the  strata  dipping  iu  the 
opposite  direction ;  and  it  is  farther  of  importance  to  observe, 
that  a  line  drawn  from  Castro  Giovanni  through  the  highest 
points  of  these  hills,  which  are  invariably  at  the  very  edge  of 
their  southern  escarpments,  will  be  found  parallel  to  the  princi¬ 
pal  chain,  and  if  prolonged  to  the  east  and  west,  will  also  cor¬ 
respond  to  other  lines  of  escarpments  in  the  elevated  tertiary 
rocks. 

In  almost  all  the  valleys  on  this  side  of  the  chain,  great  ac- 
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cumulations  of  diluvium  are  seen,  which  have  exactly  the  same 
characters  everywhere  as  far  as  the  plain  of  Catania.  They  al¬ 
ways  occupy  the  bottom  of  the  valleys,  have  frequently  a  depth 
of  from  fifty  to  sixty  feet,  or  even  more,  and,  having  been  cut 
through  by  the  rivers,  form  steep  escarpments  along  their  sides. 
They  consist  of  rolled  pebbles  of  the  old  sandstone,  of  the  ter¬ 
tiary  conglomerate  and  limestone,  and  of  a  great  deposit  of  grey 
clay,  which  not  only  connects  the  pebbles,  but  rises  above  them 
to  a  great  thickness,  containing  sometimes  great  numbers  of 
helices  and  cyclostomee,  asssociated  in  one  instance,  near  Castro 
Giovanni,  with  lymneae.  In  some  places,  a  diluvium  of  a  dif¬ 
ferent  and  older  date  from  this  may  be  observed,  rising  to  very 
considerable  heights,  on  the  sides  or  summits  of  the  bills.  It 
consists  of  larger  rolled  fragments  of  sandstone,  with  a  few  frag¬ 
ments  of  the  tertiary  rocks,  connected  by  a  sandy  clay,  and  no¬ 
where  accompanied  with  the  great  deposit  of  grey  clay  which 
forms  the  principal  feature  of  the  other. 

The  two  diluvia  ( terrains  de  transport,  Fr.)  may  be  well 
seen  in  the  valley  of  the  Simethus.  There,  the  new  diluvium 
forms  a  perfectly  level  plain,  with  a  height  of  probably  twenty 
or  thirty  feet  above  the  river,  and  has  exactly  the  same  charac¬ 
ters  which  I  have  already  described,  with  the  exception,  that  it 
contains  a  few  fragments  of  granite,  and  numerous  rolled  masses 
of  at  least  two  kinds  of  cellular  lava. 

This  plain  is  bordered  on  its  eastern  side  by  a  steep  bank  of 
about  forty  or  fifty  feet  in  height,  which  also  supports  a  plain 
extending  as  far  as  the  surrounding  hills.  At  a  distance  I  sup¬ 
posed  that  this  horizontal  deposite,  with  its  bare  rocky  front, 
might  be  a  recurrence  of  the  tertiary  beds ;  but  upon  approach¬ 
ing  it,  I  found  it  to  consist  of  a  coarse  conglomerate,  containing 
large  and  small  rounded  masses  of  the  older  and  of  the  tertiary 
rocks,  firmly  united  by  a  calcareous  cement.  The  most  com¬ 
mon  fragments  were  of  the  old  sandstone,  of  the  tertiary  con¬ 
glomerate  and  limestone,  in  one  of  which  I  found  tertiary  shells, 
with  a  few  of  granite,  gneiss,  red  porphyry,  and  basaltic  lava  con¬ 
taining  olivine.  This  diluvium  also  covers  the  sides  and  sum¬ 
mits  of  most  of  the  rounded  undulating  hills  between  Palermo 
and  Catania,  where  I  observed  it  at  the  height  of  about  800  feet 
above  the  sea.  It  contains  the  same  fragments  as  those  already' 
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mcnlioned,  but  it  is  only  its  highest  part  which  has  a  cement  of 
lime,  like  that  of  the  valley  of  the  Simetus,  the  greater  mass  of 
it  having  only  a  basis  of  loose  sand. 

From  Catania  by  way  of  Lentini,  Syracuse,  and  Noio,  to  Cape 
Passiro. 

The  plain  of  Catania,  at  the  part  where  I  crossed  it,  at  no 
great  distance  from  the  sea,  consists  of  diluvial  clay,  similar  to 
that  of  the  valleys  of  the  interior,  hut  without  any  pebbles  or 
rolled  masses  of  rock.  It  is  well  seen  along  the  River  Simetus, 
which  has  cut  its  way  through  it,  and  has  thus  exposed  it  to  a 
great  depth  in  the  form  of  precipitous  banks. 

Bounding  the  south  side  of  the  plain,  is  a  small  range  of  low 
hills,  with  even  summits,  which  I  found  to  be  composed  of 
horizontal  strata  of  a  coarse  shelly  straw-coloured  limestone,  re¬ 
sembling  that  on  the  west  side  of  the  Bay  of  Palermo,  and  con¬ 
taining  the  same  organic  remains,  viz.  pectens,  oysters,  corals, 
echini,  &c.  &c.  Among  these  beds  were  also  found  some  of 
rather  a  different  nature,  but  containing  the  same  fossils.  They 
consist  of  a  conglomerate,  having  a  basis  of  a  white  marl,  with 
small  rounded  pieces  of  a  greenish  clay. 

The  hills  immediately  behind,  and  to  the  south  of  Lentini, 
consist  of  the  same  coarse  shelly  limestone ;  in  one  part  of  which 
I  observed  a  few  rolled  fragments  of  cellular  lava,  which  shew 
that  a  volcano  must  have  existed  in  the  neighbourhood,  at  the 
time  of  their  deposite,  and  which  would  lead  us  to  conclude  that 
the  igneous  rocks,  interstratified  with  the  tertiary,  are  all  of  vol¬ 
canic  origin,  and  do  not  belong  to  the  trap  series,  as  supposed 
by  some  geologists  who  have  visited  this  place. 

The  tertiary  rocks  continue  the  whole  way  from  Lentini  to 
Syracuse,  interstratified  near  the  former  place  with  volcanic 
rocks,  consisting  of  basalt  and  volcanic  tufa. 

The  north  side  of  the  small  harbour  of  Syracuse,  and  the  con¬ 
tinuation  of  the  coast  to  the  north  of  it,  present  low  cliffs  of 
tertiary  rocks,  abounding  with  shells  of  existing  species,  and 
from  the  top  of  which  the  ground  rises  with  a  gentle  slope  to 
an  inland  range  of  cliffs,  nearly  parallel  to  the  former,  and  which 
were  at  some  former  period  washed  by  the  sea,  for  they  still  ex¬ 
hibit  in  many  places  a  smooth  surface,  and  numerous  holes  left 


J 


a7id  the  Phenoynena  accomparit/wg  their  Elevation.  19 

by  marine  mollusca.  Here  was  situated  the  ancient  Acradina*, 
some  of  whose  remains,  nearly  crumbled  to  dust,  are  seen  form¬ 
ing  a  thick  bed  along  the  tops  of  the  lower  cliffs,  which  are  gra¬ 
dually  yielding  to  the  attacks  of  the  sea.  It  is  here  also  that 
the  catacombs,  latomiaej-,  and  other  ancient  excavations,  are  met 
with  ;  and,  besides  these,  which  are  either  wholly  or  in  part  ar¬ 
tificial,  there  are  several  other  caverns,  which  were  undoubtedly 
formed  by  Nature,  and  which  I  shall  now  endeavour  to  describe. 
They  are  all  situated  in  the  inland  cliff,  and  are  at  once  distin¬ 
guished  from  those  which  were  the  work  of  man  by  their  irre¬ 
gular  forms,  by  their  sides  being  pierced  by  lithodomi,  and  by 
some  of  them  containing  the  bones  of  extinct  quadrupeds.  The 
latter  interesting  fact  was  first  discovered  only  about  eight 
months  ago.  One  of  these  caves,  the  Grotta  di  Gesu  e  Maria, 
had  been  built  up  in  front,  and  converted  into  a  chapel  some 
centuries  ago.  It  is  situated  beyond  the  Capuchin  Convent, 
about  two  miles  north  of  Syracuse,  about  a  quarter  of  a  mile  in 
a  straight  line  from  the  present  shore,  and  70  feet  above  the 
level  of  the  sea.  In  its  present  state  (for  it  has  probably  been 
altered  by  its  having  been  converted  into  a  chapel)  it  is  about 
100  feet  long,  its  greatest  breadth  is  nearly  80  feet,  and  its 
greatest  height  about  30  feet.  In  November  last  year,  exca¬ 
vations  were  first  made  in  its  floor,  for  the  burial  of  the  dead, 
and  the  important  discovery  was  then  made  of  a  great  deposit 
there  of  antediluvian  elephants,  hippopotami,  and  other  extinct 
quadrupeds.  Some  of  these  bones  were  sent  to  the  museum  of 
Palermo,  others  were  deposited  in  that  of  Syracuse.  The  ex¬ 
cavations  have  been  discontinued  for  some  time,  the  floor  has 
been  restored  to  its  former  state,  and  it  was  therefore  only  in 
my  power  to  procure  a  few  fragments  of  the  bones  which  had 
been  collected  by  a  person  in  Syracuse.  The  deposit  in  which 
they  are  found  is  a  loose  calcareous  sand,  with  a  little  clay, 
which  also  contains,  especially  near  the  top  (according  to  the  in¬ 
formation  I  received  from  the  man  who  had  worked  there), 
large  fragments  of  the  tertiary  limestone. 

A  few  months  ago,  bones  were  discovered  in  another  of  these 

•  Acradina,  the  citadel  of  S^’racuse,  taken  by  IVIarcellus,  the  Homan  con¬ 
sul. 

+  Latomise  are  prisons  cut  out  of  the  solid  rock  by  Dionysius. 
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caverns,  but  in  a  very  different  stale  from  those  just  described. 
They  form  a  true  bone-breccia,  having  a  very  hard  basis  of  a 
blue  or  grey  limestone,  with  irregular  patches  in  various  places 
of  an  equally  hard  rock,  made  up  of  fragments  of  sea  shells  and 
corals  ♦.  This  cavern  has  a  long  narrow  entrance  from  the 
base  of  the  inland  cliff,  its  length  being  about  130  feet,  and  its 
breadth  only  20,  terminating  in  a  circular  cave,  whose  diame¬ 
ters,  in  different  directions,  vary  from  60  to  80  feet.  The  bone- 
breccia  is  only  found  in  the  entrance,  and  appears  to  have  been 
much  worn  down  since  its  first  formation,  for  it  is  higher  at  its 
sides  than  middle,  and  the  smooth  water-worn  appearance  of 
its  surface,  and  the  fact  of  its  having  been  pierced  by  litbodomi, 
throughout  nearly  its  whole  length,  shew  that  it  had  not  been 
worn  down  by  artificial  means.  No  excavations  appeared 
to  have  been  made  in  this  cave  before  I  was  there,  and  the 
above  appearances  having  excited  my  most  lively  interest,  I 
immediately  procured  the  assistance  of  a  labourer,  who  could 
only  detach  with  his  pick-axe  the  few,  but  I  hope  satisfactoiy, 
fragments  which  I  send  with  my  other  specimens  to  the  Socie¬ 
ty.  I  next  examined  the  outside  of  the  caves,  and  was  delight¬ 
ed  to  find  that  the  analogy  between  this  and  the  caves  at  Paler¬ 
mo  was  still  kept  up,  by  the  breccia  extending  for  a  great  dis¬ 
tance  along  the  ground,  at  the  base  of  the  cliff.  My  time 
would  not  permit  me  to  trace  its  extent,  which  must,  I  should 
suppose,  be  considerable,  for  I  observed  it  at  several  points  at 
a  great  distance  from  each  other.  I  entered  several  other  caves, 
but  it  was  only  in  one  of  them  that  I  could  detect  any  thing 
like  a  deposit  of  a  more  recent  date  than  the  tertiary  rocks,  in 
which  they  are  situated.  That  to  which  I  allude  is  a  long  ir¬ 
regular-shaped  cavern,  the  entrance  of  which  contains  on  its 
floor,  and  extending  some  way  up  its  sides,  a  calcareous  yellow 
breccia,  principally  made  up  of  broken  shells  and  small  frag¬ 
ments  of  limestone,  but  containing  no  bones,  although  there 
can  be  no  doubt  that  it  belongs  to  the  same  formation,  and  the 
absence  of  Ixines  in  this  cave,  or,  perhaps,  to  speak  more  cor¬ 
rectly,  their  presence  in  the  other,  must  be  considered  acci¬ 
dental. 

•  M.  Brongniart,  in  his  “  Tableau  des  Terrains,”  says,  “  Autres  les  os  on  y 
Irouve  des  coquilles  qui  sent  toujours  terrestres,  duviatiles  et  lacastres.” 
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On  the  south  4de  of  the  valley  of  the  Anapus,  there  is  ano¬ 
ther  example  of  the  old  conglomerate,  with  characters  exactly 
similar  to  those  presented  by  it  in  the  valley  of  the  Simetus, 
near  Catania,  and  on  the  north  coast.  It  consists  of  a  deep  de¬ 
posit  of  rolled  masses  of  tertiary  limestone,  with  a  few  of  lava 
connected  together  by  a  loose  calcareous  sand,  having  some  ap¬ 
pearance  of  stratification,  and  upon  which  rests  beds  containing 
similar  rolled  masses,  but  cemented  by  a  hard  base  of  lime, 
which  contains  a  few  marine  shells,  and  forms  the  whole  into  a 
strong  conglomerate.  These  beds  terminate  towards  the  plain 
of  the  Anapus,  in  a  low  irregular  cliff,  40  or  50  feet  high,  and 
stretch  many  miles  to  the  south  and  west ;  their  surface  forming 
a  perfectly  level  and  slightly  elevated  plain.  I  may  mention 
that  near  the  edge  of  this  cliff  was  situated  the  temple  of  Olym¬ 
pic  Jove,  two  only  of  the  pillars  of  which,  formed  of  tertiary 
shelly  limestone,  are  now  erect.  It  is  scarcely  necessary  to 
point  out  the  analogy  between  the  different  old  conglomerates 
which  I  have  described,  and  the  diluvial  deposits  of  the  valleys 
of  the  Isere  of  the  Rhone,  and  the  Saone,  described  by  Elie  de 
Beaumont  under  the  name  of  Terrain  de  Transport  Ancieus. 

Beyond  the  deposit  of  conglomerate  to  the  south,  the  coun¬ 
try  immediately  along  the  coast  gradually  consists  of  a  white 
cretaceous  limestone,  which  rises  towards  the  base  of  a  range 
-of  hills  running  parallel  to  the  shore,  but  which  I  had  not 
time  to  examine.  The  same  white  chalky-looking  limestone 
is  found  at  Noto,  associated  with  numerous  beds  of  a  straw- 
coloured  limestone  of  w'hich  nearly  the  whole  country  appears 
to  be  composed.  It  is  generally  very  soft,  but  some  beds  of  it 
are  so  hard  as  to  afford  an  excellent  building  stone,  for  which 
purpose  its  fine  texture,  its  light  straw  colour,  and  the  ease  with 
which  it  is  cut,  render  it  well  adapted.  The  only  other  rock 
I  observed  in  this  neighbourhood  was  a  red  calcareous  breccia, 
conformable  to,  and  interposed  between  the  beds  of  the  straw- 
coloured  limestone.  These  beds  contain  a  few  casts  of  shells 
and  echini,  few  of  which  were  sufficiently  perfect  to  enable  us 
to  determine  their  characters,  and  long  smooth  cylindrical  bodies 
were  every  where  very  common,  but  in  no  case  could  I  observe 
the  least  trace  of  organization  in  them.  I  am  therefore  rather  in- 
^liued  to  think  that  they  may  have  originated  from  some  peculiar 
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arrangement  in  the  particles  of  limestone.  I  have  seen  these  bodies 
more  than  a  foot  long ;  they  are  always  smooth  on  their  outer 
surface,  of  the  same  thickness  throughout  their  whole  length, 
seldom  bent,  and  have  never  any  branches  or  any  other  appear¬ 
ance  of  a  vegetable  structure. 

The  same  formation  extends  the  whole  way  to  the  village 
of  Pachino,  a  few  miles  from  Cape  Passero,  where  I  found  a  few 
shells,  and  among  others  a  small  terebratule,  and  one  resembling  a 
gryphaea,  but  which  I  suppose  to  be  the  Ostrea  anomalis.  Ano¬ 
ther  formation  is  now  met  with,  having  different  mineralogical 
characters,  and  containing  different  fossils  from  those  already  de¬ 
scribed,  viz.  the  hippurite  limestone,  which  extends  from  the  vil¬ 
lage  of  Pachino  to  the  sea,  occupies  the  upper  part  of  the  island 
of  Cape  Passero,  extends  round  the  most  southerly  point  of  Sicily, 
and  forms  the  base  of  the  small  island  named  the  Isola  delle 
Concnti.  It  consists  of  beds  of  different  coloured  hard  compact 
limestones,  containing  great  numbers  of  hippurites,  nummulites, 
and  casts  of  various  other  shells,  the  characters  of  which  cannot 
be  easily  determined,  on  account  of  the  hard  nature  of  the  rock. 
The  most  common  colour  of  the  limestone  is  white,  with  which 
grey  is  often  intermixed  in  the  same  stratum,  and  red  and  white 
sometimes  occur  in  the  same  mass,  giving  it  a  brecciated  appear¬ 
ance.  A  yellowish  limestone  is  also  met  with  along  the  south 
coast,  and  in  the  Isola  delle  Conenti.  These  beds  are  all  hori¬ 
zontal,  are  quite  conformable  in  stratiffcation  to  the  white  creta¬ 
ceous  and  straw-coloured  limestone  which  are  al)ove  them,  and 
rest  upon  beds  of  trap-tuff"  and  basalt.  (  The  trap-rocks  ex¬ 
tend  from  the  neighbourhood  of  Pachino  along  the  valley  to 
the  south  of  that  place,  as  far  as  the  sea,  and  are  only  seen  be¬ 
low  the  limestone  beds,  there  being  no  appearance  of  alterna¬ 
tions,  at  least  as  far  as  my  observations  extended.  They  are 
seen  very  distinctly  in  the  island  of  Cape  Passero,  and  on  the 
neighbouring  coast,  with  the  hippurite  limestone  resting  upon 
them  in  horizontal  strata.  They  are  lost  near  Porto  Palo,  and  do 
not  again  make  their  appearance  along  the  coast  so  far  as  the  Isola 
delle  Conenti,  which  was  the  extent  of  my  excursion.  They  consist 
of  a  black  compact  basalt,  containing  grains  of  pyroxene  and 
olivine,  a  grey  basalt,  without  any  disseminated  minerals,  and 
different  kinds  of  trqp-tuff  containing  a  good  deal  of  lime. 
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None  of  these  beds  have  any  resemblance  to  nielaphyre,  nor  do 
they  appear  on  the  other  hand  to  belong  to  true  volcanic  rocks. 
Fragments  and  grains  of  them  are  found  in  some  of  the  super¬ 
incumbent  limestones  *. 

The  base  of  the  small  island  of  Conenti  is  composed  of  beds 
of  hard  nummulite  limestone  having  a  yellow,  brown,  or  white 
colour.  It  contains  nummiilites  in  some  situations,  but  not  in 
great  abundance,  and  I  thought  I  could  distinguish  some  traces 
of  hippurites.  They  extend  the  whole  way  round  the  island, 
rising  only  a  few  feet  above  the  level  of  the  sea.  Resting  upon 
them  are  beds  of  a  loose  yellow  limestone,  or  marl  of  a  grey 
colour,  and  of  the  white  cretaceous  limestone  already  so  frequent¬ 
ly  mentioned.  They  are  all  perfectly  horizontal,  and  are  capped 
by  a  thin  bed  of  a  harder  limestone,  which  has  protected  them 
against  the  attacks  of  the  weather,  and  has  prevented  them 
from  having  been  long  ago  completely  washed  away.  The 
greatest  height  of  the  island  is  probably  not  more  than  30  or  40 
feet.  I  found  a  few  microscopic  shells  in  the  white  and  grey 
marls,  similar  to  those  found  in  the  same  formation  in  other  parts 
of  Sicily. 

Conclusions. 

Notwithstanding  the  very  limited  and  imperfect  nature  of 
the  preceding  observations,  I  believe  that  they  will  nevertheless 
enable  us  to  arrive  at  some  very  important  theoretical  conclu¬ 
sions,  which  I  shall  now  proceed  to  consider  ;  and  first  in  regard 
to  the  bone-breccias.  From  the  situation  of  these  breccias,  both 
at  Palermo  and  Syracuse,  there  can  be  no  doubt  that  the  ex¬ 
tinct  quadrupeds  existed  at  a  period  long  posterior  to  that  in 
which  the  Mediterranean  began  to  be  Inhabited  by  its  present 
species  of  mollusca,  radiata,  and  zoophytes.,  and  before  the  la.st 
great  convulsion,  which  raised  a  great  part  of  Sicily  above  the 
level  of  the  sea.  The  smooth  water-worn  surface  of  the  cave  of 
Santo  Giro,  and  of  some  of  those  at  Syracuse,  and  the  nume¬ 
rous  holes  left  by  perforating  marine  mollusca,  force  upon  us 
the  conclusion,  that  these  caves  were  long  under  the  surface  of 
the  sea,  and  this  at  a  period  long  posterior  to  the  formation  of 

•  Dr  Davy  has  been  so  kind  as  to  examine  some  specimens  of  the  white 
hippurite  limestones,  in  order  to  determine  whether  they  contain  magnesia. 
No  trace  of  this  earth  could  be  dctcctecL 
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the  limestone  beds  containing  shells  of  existing  species,  for  we 
find  these  beds  at  Santo  Giro  below  the  bone-brecci^,  and  at 
Syracuse  they  actually  form  the  cliffs  in  which  the  caves  are  si¬ 
tuated.  Not  only,  however,  wore  these  caves  long  under  the 
sea,  but  they  continued  so  for  a  great  length  of  time  after  the 
bone-breccia  had  been  deposited  in  them,  of  which  we  have  am¬ 
ple  evidence,  both  in  the  cave  of  Santo  Giro  and  in  those  of  Sy¬ 
racuse.  In  the  former  we  find  distinct  traces  of  stratification 
in  the  breccia ;  and  above  it  is  a  thick  bed  of  clay,  containing  a 
few  bones  (PI.  I.  3.),  which  could  only  have  been  deposited  in 
tranquil  water ;  in  the  breccia  of  the  latter  we  have  still  more 
positive  proof,  for  in  it  we  find  sea-shells,  and  its  surface  has 
been  worn  down  by  the  waves,  and  has  been  perforated  by  ma¬ 
rine  animals,  and,  since  that  period,  these  caverns  have  all  been 
raised  up  above  the  level  of  the  sea,  into  their  present  position. 
Thus  we  may  divide  their  history  into  six  distinct  epochs ;  first. 
That  of  their  formation,  which  probably  took  place  from  the  en¬ 
largement  of  fissures  in  the  limestone  rocks  by  the  action  of  the 
sea ;  2d,  That  in  which  they  were  occupied  only  by  the  sea,  and 
which  is  evinced  by  the  holes  of  lithodomi  left  in  the  walls,  far 
below  that  part  occupied  by  the  deposit  of  bones ;  3d,  That  of 
the  great  catastrophe  by  which  the  fractured  bones  and  frag¬ 
ments  of  rocks  were  washed  into  the  caves,  or  accumulated  at 
their  entrance ;  4th,  That  more  tranquil  period  during  which 
the  bed  of  clay  (No.  .3),  at  the  cave  of  Santo  Giro,  was  deposit¬ 
ed,  and  the  breccia  at  Syracuse  was  perforated  by  marine  ani¬ 
mals  ;  5th,  That  of  the  great  convulsion  which  heaved  them  up 
above  the  level  of  the  sea,  at  which  time  the  great  blocks 
at  the  cave  of  Santo  Giro  and  other  similar  deposits  were  form¬ 
ed  ;  6th,  The  present  period  extending  from  the  last  great  con¬ 
vulsion,  which  gave  to  this  part  of  the  world  its  actual  form. 

I  have  hitherto  intentionally  omitted  to  say  any  thing  of  the 
caves  of  Beliemi,  which,  it  was  formerly  remarked,  had  no  ap¬ 
pearance  of  ever  having  been  under  the  surface  of  the  waves. 
They  therefore  differ  very  materially  from  the  others ;  but  they 
are  not  without  considerable  interest,  for,  in  connexion  with  that 
of  Santo  Giro,  they  may  afford  us  data  for  determining  the 
height  attained  by  the  former  ocean,  or  to  speak  more  correctly, 
the  number  of  feet  the  present  coast  has  been  elevated  above  its 
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surface.  Now,  independent  of  the  caves  of  Belienii,  we  know 
that  the  cave  of  Santo  Giro  must  have  been  very  near  the  sur¬ 
face  of  the  sea,  for  the  holes  of  lithodomi  which  are  seen  on  its 
walls,  and  on  the  rocks  below  it,  do  not  extend  above  it.  But 
the  caves  of  Beliemi  are  more  than  100  feet  above  that  of 
Santo  Giro,  are  considerably  above  the  highest  level  of  the 
tertiary  rocks,  which  must  have  been  elevated  at  the  same  time 
with  the  caves  ;  and  as  they  have  always  been  above  the  waves, 
it  follows  that  the  surface  of  the  former  sea  must  have  reached 
some  point  between  the  cave  of  Santo  Giro  and  that  of  Beliemi, 
and  therefore  that  this  part  of  the  country  has  been  elevated  be¬ 
tween  200  and  300  feet. 

I  consider  one  of  the  most  interesting  and  important  results 
of  the  preceding  observations  to  be  the  complete  confirmation 
they  afford  of  IM.  Elie  de  Beaumont's  views  regarding  the 
epochs  of  elevation  of  the  Sicilian'  mountains.  The  principal 
chain  extending  across  the  island  to  the  north  of  Gastro  Novoj 
and  Nicosia,  towards  Messina,  is  sensibly  parallel  to  the  princi¬ 
pal  chain  of  the  Alps,  whence  alone  M.  de  Beaumont  infers 
that  the  date  of  its  elevation  must  be  the  same,  which,  I  think^ 
is  completely  confirmed  by  the  small  part  of  the  chain  which  I 
had  an  opportunity  of  examining.  Many  of  the  separate  parts, 
of  which  the  whole  is  made  up,  are  sensibly  parallel  to  the  di¬ 
rection  of  the  chain  ;  thus,  I  have  already  noticed  the  paralle¬ 
lism  of  the  bearings  in  the  strata  at  Mistretta,  in  the  Monte 
di  Gastelli,  at  Nicosia,  and  of  many  of  the  tertiary  hills  between 
Gastro  Giovanni  and  Santo  Filippo  d’Argire.  Never  was  I 
more  forcibly  impressed  with  the  truth  of  this  theory  than  when 
viewing  Sicily  from  the  top  of  iEtna,  for  there  I  looked  down 
upon  the  great  chain  of  hills  which  I  had  already  toiled  over, 
and  saw  it  stretching  away  in  a  distinct  line  to  the  west,  and  the 
lower  hills  to  the  south  of  it,  with  their  scarped  cappings  of  re¬ 
cent  tertiary  rocks  following  the  same  direction,  which  could  be 
easily  traced  from  the  declining  sun  having  thrown  all  into 
shade  except  the  prominent  parts,  except  those  elevated  points 
and  lines  which  had  been  heaved  highest  up  by  the  great  con¬ 
vulsion.  to  which  they  owed  their  origin.  Other  lines  could 
also  be  perceived  crossing  them,  but  their  true  direction  could 
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not  be  so  easily  determined,  and  their  magnitude  was  not  equal 
to  those  which  formed  the  most  marked  features  of  the  scene. 

On  the  north  side  of  the  chain  we  have  scarcely  any  means  of 
coming  to  a  positive  conclusion  regarding  the  epoch  of  its  eleva¬ 
tion  ;  but  when  we  get  to  its  south  side,  we  see  the  recent  ter¬ 
tiary  rocks  heaved  up  to  several  thousand  feet  above  the  level 
of  the  sea,  and  in  lines  parallel  to  the  general  direction  of  the 
chain.  Thus  we  have  a  proof  of  the  elevation  of  these  mountains 
after  the  formation  of  the  tertiary  rocks  ;  but  this  is  not  suffi¬ 
cient  to  make  it  correspond  with  the  epoch  of  elevation  along  the 
principal  chain  of  the  Alps,  which  took  place  at  a  still  later  pe¬ 
riod,  viz.  after  the  formation  of  the  great  deposit  of  pebbles  and 
clay  which  occupies  the  valley  of  the  Isere,  and  the  plain  of 
L’Abresse,  (the  terrain  de  transport  ancien  of  Elie  de  Beau¬ 
mont).  At  first,  therefore,  I  was  inclined  to  suppose  that  the 
recent  tertiary  beds  containing  shells  of  existing  Mediterranean 
species,  might  be  the  equivalent  of  the  deposit  of  the  plain  of 
L’Abresse,  and  be  entitled  to  the  term  of  a  quaternary  forma¬ 
tion  ;  but  the  discovery  of  a  deposit  newer  than  these  beds,  and 
most  distinctly  corresponding  to  that  of  L’Abresse,  made  me 
abandon  this  hasty  opinion.  The  deposit  to  which  I  allude,  is 
that  which  I  have  described  under  the  name  of  old  conglome¬ 
rate.  It  has  somewhat  different  characters  in  different  situa¬ 
tions,  according  to  the  nature  of  the  rocks  from  which  it  has 
been  derived ;  but  the  following  are  the  general  results  which 
will  be  obtained  from  studying  it  in  a  variety  of  situations,  viz. 
on  the  north  coast,  in  the  valleys  to  the  south  of  the  great 
chain,  particularly  in  that  of  the  Simethus,  between  Palermo  and 
Catania,  and  to  the  south  of  Syracuse,  it  is  composed  of  rolled 
pieces  of  a  great  variety  of  rocks,  some  of  which  have  been*de- 
rived  from  a  great  distance,  and  it  was  therefore  produced  by 
some  great  general  disturbing  cause.  Since  it  contains  frag¬ 
ments  of  tertiary  rocks  it  was  of  posterior  formation  to  these. 
In  £ome  places  it  has  a  cement  of  lime  which  contains  sea  shells, 
shewing  that  in  such  situations  it  was  formed  under  the  sea,  and 
being  sometimes  found  perforated  by  lithodomi  it  must  have  con¬ 
tinued  long  under  the  waves  before  its  elevation.  We  may 
therefore  fairly  conclude  that  it  is  of  the  same  age  as  the  deposit 
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in  the  plains  of  L’Abresse,  and  it  is  also  clearly  contemporaneous 
with  the  bone-breccias,  which  I  have  shewn  to  have  been  formed 
after  the  tertiary  period,  but  before  that  of  the  last  great  con¬ 
vulsion,  by  which  a  large  part  of  Sicily  was  elevated. 

It  now  only  remains  for  us  to  shew,  that  the  principal  chain 
of  Sicily  was  elevated  after  the  deposit  of  this  conglomerate,  in 
order  to  make  the  analogy  between  it  and  the  principal  chain  of 
the  Alps  complete.  For  this  purpose  we  have  only  to  study 
the  relations  of  the  diluvium  with  the  conglomerate,  and  we  every¬ 
where  find  that  the  former  occupies  the  bottom  of  the  valleys 
which  cut  through  the  latter ;  and  since  the  diluvium  on  both 
sides  of  the  chain  can  be  traced  up  to  its  highest  parts,  and  con¬ 
sists  of  fragments  of  all  its  rocks,  we  must  conclude,  that  the 
conglomerate  was  elevated  either  before,  or  at  the  same  time 
with  the  diluvium,  and  not  after  it,  in  which  case,  the  latter 
would  have  been  found  elevated  in  the  same  way.  We  may  al¬ 
so  refer  the  great  blocks  of  limestone  which  cover  the  bone  de¬ 
posit  of  Santo  Ciro,  and  those  also  on  the  west  side  of  the  bay 
of  Palermo,  to  the  same  conclusion,  and  they  must  therefore 
have  been  formed  exactly  at  the  same  time  that  that  coast  was 
raised  up  above  the  sea. 

In  the  plain  of  Palermo,  and  along  a  great  part  of  the  north 
coast,  the  tertiary  strata  are  perfectly  horizontal,  as  far  as  the 
base  of  the  dolomite  hills ;  but  in  the  valley  of  the  Oretus,  and 
in  that  between  the  capes  of  Melicia  and  Delle  Mandre,  they 
are  considerably  inclined  to  the  horizon,  and  have  a  direction 
nearly  parallel  to  that  of  the  western  Alps,  which  Elie  de  Beau¬ 
mont  has  shewn  to  have  been  elevated  immediately  after  the  de¬ 
posit  of  the  tertiary  formation.  Nearly  the  same  direction  may 
be  observed  in  many  of  the  beds  near  Mistretta  and  Nicosia, 
intersecting  the  more  general  direction,  which  is  that  of  the  chain 
itself ;  but  as  no  tertiary  beds  occur  there,  the  influence  of  these 
disturbances  upon  them  cannot  be  observed. 

I  shalKnow  add  a  few  words  in  regard  to  the  age  of  the  older 
formations.  Considering,  for  the  reasons  already  mentioned, 
that  the  coarse  limestone  beds  with  recent  shells  belong  to  the 
upper  part  of  the  tertiary  series,  the  extensive  formation  of  cre¬ 
taceous  limestones  which  immediately  succeeds,  will  belong  to 
the  lower  part  of  the  same  series.  It  probably  contains  some 


28  On  certain  Newer  Deposits  in  Sicily,  j 

shells  of  existing  species,  but  which  are  certainly  not  nearly  so  \ 
abundant  as  in  the  upper  beds. 

It  is  the  opinion  of  Mr  HoflPmann,  that  the  nummulite  and 
hippurite  limestone  belongs  to  the  period  of  the  chalk  and  green 
sand,  and  the  marls  and  limestone  beds  to  the  east  of  the  Cape 
delle  Mandre,  may  perhaps  belong  to  the  same  formation ;  but 
I  will  not  venture  to  give  a  decided  opinion  in  regard  to  either, 
nor  in  regard  to  the  beds  of  clay  containing  salt,  on  the  south 
side  of  the  principal  chain. 

The  limestone  and  dolomite  mountains  of  the  neighbourhood 
of  Palermo,  and  extending  along  part  of  the  northern  coast,  are 
certainly  older  than  all  the  preceding,  and  therefore  cannot  be 
referred  to  a  newer  periotl  than  that  of  the  Apennine  or  Jura 
limestone ;  and  their  resemblance  to  this  formation  in  the  north 
of  Italy,  would  incline  us  to  refer  it  to  this,  and  not  to  any  older 
part  of  the  series. 

Having  no  positive  data  whereby  to  determine  the  exact  age 
of  the  old  sandstone  formation,  all  that  can  be  said  regarding  it 
is,  that  it  is  inferior  to  the  Apennine  limestone. 

Malta. 

Since  writing  the  alwve,  I  have  visited  several  parts  of  the 
islands  of  Malta  and  Gozzo,  and  have  made  myself  acquainted 
with  their  general  structure.  They  consist  entirely  of  tertiary 
rocks,  closely  resembling  those  of  the  south-eastern  part  of  Si¬ 
cily.  The  most  common  is  a  fine-grained  straw-coloured  lime¬ 
stone,  which  is  often  so  soft  as  to  be  worn  down  rapidly  by  tlie 
weather ;  but,  in  other  instances,  is  sufficiently  hard  to  form  an 
excellent  building  stone,  to  which  circumstance  these  islands 
have  been  in  a  great  measure  indebted  for  the  elegance  of  tlie 
numerous  churches  and  palaces  which  are  seen  in  every  town 
and  village.  Harder  and  more  crystalline  limestones  are  also 
met  with,  and  all  of  them  with  nearly  the  same  colour.  A  grey 
marl  occurs  abundantly  in  Gozzo,  and  in  some  parts  of  Malta, 
but  bearing  a  small  proportion  to  the  limestone.  The  strata  are 
everywhere  horizontal,  or  only  very  slightly  inclined,  the  whole 
apjjearing  to  have  been  raised  up  above  the  sea  without  having 
been  materially  deranged.  The  south  coasts  are  bold  and  pre- 
tapitous ;  the  north  coasts  rise  more  gradually  from  the  sea,  aiul 
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have  a  direction  nearly  parallel  to  the  south  coast  of  Sicily. 
They  will  also  be  found  to  be  nearly  parallel  to  the  chain  of  the 
Pyrenees;  from  which  circumstance,  and  from  its  having  been 
asserted  that  belemnites  had  been  found  in  these  islands,  M. 
Elie  de  Beaumont  supposed  them  to  be  of  the  age  of  the  chalk, 
and  to  have  been  elevated  between  the  periods  of  the  chalk  and 
tertiary  formations.  I  have  seen  no  fossils  here  that  could  be 
referred  to  the  secondary  class,  and  the  belemnites  which  are 
said  to  have  been  found,  are  probably  nothing  more  than  those 
cylindrical  shaped  bodies,  of  which  I  have  already  made  men¬ 
tion,  when  describing  the  rocks  of  Noto,  and  which  are  also 
found  in  great  abundance  in  the  fine  soft  limestone  of  Malta  and 
Gozzo. 

In  almost  all  parts  of  the  islands,  the  beds  of  limestone  are 
found  to  be  traversed  by  great  cracks  and  fissures,  filled  with  a 
breccia  of  red  clay,  and  fragments  of  limestone.  On  digging  a 
drain  near  the  new  Naval  Hospital,  on  the  south-east  side  of 
the  harbour,  and  about  40  or  50  feet  above  the  sea,  one  of  those 
fissures,  of  small  dimensions,  was  cut  across,  and  was  found  at 
one  spot  to  contain  bones,  some  fragments  of  which  were  pre¬ 
served  by  the  workmen,  but  so  much  broken,  and  so  imperfect, 
that  their  characters  could  not  be  determined.  At  Mafra,  on 
the  west  coast  of  Malta,  and  opposite  the  island  of  Gozzo,  I  ob¬ 
served  a  bed  of  a  similar  breccia,  resting  on  the  tertiary  rocks, 
and  above  it  a  bed  of  a  loose  calcareous  sandstone,  containing 
fragments  of  shells,  both  dipping  at  a  moderate  angle  under  the 
sea,  and  towards  the  north,  and  not  reaching  higher  than  50  or 
60  feet  up  the  sides  of  the  hills.  This,  as  well  as  the  breccia  of 
the  fissures,  corresponds,  I  should  think,  to  the  conglomerate 
which  I  have  described  as  occurring  in  various  parts  of  Sicily  : 
My  reasons  for  supposing  so  are,  \st.  Because  it  is  superior  to 
the  tertiary  rocks ;  2d,  Because  it  contains  fossil  bones ;  and, 
3d,  Because  it  has  been  elevated  above  the  sea  since  its  forma¬ 
tion. 

Both  of  these  islands  are  of  trifling  elevation,  the  highest 
point  in  Malta,  which  is  in  one  of  the  hills  to  the  west  of  Citta 
Vecchia,  being  only  590  feet  above  the  level  of  the  sea.  Some 
of  the  hills  of  Gozzo  are  probably  a  little  higher.  Upon  looking 
over  a  large  manuscript  map  of  the  island,  from  a  survey  by 
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time  a  current  of  cool  air  should  arrive  from  the  climates  near 
the  poles,  to  replace  that  which  has  been  rarefied  at  the  equator. 
Thus  two  opposite  currents  of  air  are  established,  one  in  the  in¬ 
ferior,  the  other  in'the  superior,  part  of  the  atmosphere.  But  the 
real  velocity  of  the  air,  due  to  the  rotation  of  the  earth,  is  so 
much  the  less  as  it  is  nearer  the  pole ;  it  ought  therefore,  in  ad¬ 
vancing  towards  the  equator,  to  turn  slower  than  the  correspond¬ 
ing  part  of  the  earth,  and  bodies  placed  at  tlie  terestrial  surface 
should  strike  against  it  with  the  excess  of  their  velocity,  and  ex¬ 
perience  by  its  reaction  a  resistance  contrary  to  their  motion  of 
rotation  :  thus,  to  an  observer  who  thinks  himself  immovable* 
the  wind  seems  to  blow  in  a  direction  opposite  to  the  rotation  of 
the  earth,  that  is,  from  west  to  east,  which  in  fact  is  the  direc¬ 
tion  of  the  trade-winds 

As  Laplace  speaks  doubtingly  of  this  theory,  remarking 
merely  respecting  it,  that  it  “  seems  to  be  most  probable,”  we 
may,  without  subjecting  ourselves  to  the  charge  of  overweening 
and  unreasonable  presumption,  proceed  to  discuss  its  claims  to 
accuracy,  and  state  our  objections  to  it— our  objections  to  it  as 
a  full,  complete,  and  satisfactory  theory.  The  cause  assigned 
by  Laplace,  has  unquestionably  a  concurrent  influence  in  the 
production  of  these  winds.  The  trade-winds  are  here  repre¬ 
sented  as  a  secondary  result  of  the  movement  of  the  air  over¬ 
hanging  the  higher  latitudes  towards  the  equator,  that  move¬ 
ment  being  caused  by  the  more  elevated  temperature  of  the  tract 
towards  which  the  current  is  directed.  We  are  led  to  inquire 
why  it  is,  that  this  current  and  the  resulting  wind  are  confined 
within  the  limits  of  thirty  degrees  on  each  side  of  the  line.  Why 
does  the  air  not  rush  with  as  great  velocity  from  the  parallel  of 
G0°  towards  that  of  30°,  as  from  the  parallel  of  30°  towards  the 
equator,  and  produce  a  trade-wind  within  the  former,  as  well  as 
within  the  latter  limits,  especially  as  Iwth  of  the  causes  upon 
which  the  trade  winds  are  made  by  Hadley  to  depend,  operate 
with  greater  energy  in  the  higher  than  in  the  lower  latitudes. 

(a.)  The  first  of  these  causes  is  the  excess  of  the  temperature 
of  the  equatorial  region  over  that  of  the  countries  lying  nearer 
to  the  poles — of  the  tract  under  the  equator,  above  that  under 

•  Pond’s  Translation  of  the  System  of  the  World. 
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the  parallel  of  30'’.  But  the  heat  at- the  parallel  of  30°  exeeetls 
that  of  the  parallel  of  60°  more  than  it  is  itself  exceeded  by  the 
heat  of  the  equator.  Both  theory  and  observation  lead  us  to 
this  conclusion.  See  Halley’s  paper  in  the  Philosophical  Trans¬ 
actions,  and  Emerson’s  Miscellanies,  for  a  mathematical  deter¬ 
mination  of  the  amount  of  heat  communicated  by  the  sun’s  rays 
in  different  latitudes.  Supposing  the  sun  to  remain  on  the 
equator,  it  varies  as  the  cosine  of  the  latitude.  But  the  cosine 
diminishing  more  rapidly  for  a  given  number  of  degrees  in  the 
high  than  in  the  low  latitudes,  so  must  also  the  heat ;  or  the 
mean  temperature  at  60’  must  differ  more  from  that  of  30°  than 
this  last  does  from  that  of  the  equator.  With  this  agrees  the 
remark  of  one  who  had  ample  opportunity  of  observation.  “  Not¬ 
withstanding  our  advanced  latitude,  and  its  being  the  winter 
season,  we  had  only  begun  for  a  few  days  past  to  feel  a  sensii- 
tion  of  cold  in  the  mornings  and  evenings.  This  is  a  sign  of 
the  equal  and  lasting  influence  of  the  sun's  heat  at  all  seasons  to 
thirty  degrees  on  each  side  of  the  line;  the  disproportion  is  knoicn 
to  become  very  great  after  that.  This  must  be  attributed  al¬ 
most  entirely  to  the  direction  of  the  rays  of  the  sun,  indepen¬ 
dent  of  the  bare  distance,  which  is  by  no  means  equal  to  the 
effect 

Professor  Mayer,  of  Gottingen,  undertook  to  deduce  from  a 
comparison  of  the  meteorological  observations,  made  in  different 
latitudes,  an  empirical  law  for  determining  the  mean  tempera¬ 
ture  of  different  points  in  the  earth’s  surface.  He  found  this 
temperature  to  change  very  slowly  in  the  neighbourhood  of 
both  the  equator  and  the  pole,  and  rapidly  in  the  intervening 
space.  Thus  the  mean  temperature  under  the  equator  he  makes 
84°  2' ;  at  the  parallel  of  thirty,  71°  1' ;  at  sixty,  45° ;  the  diffe¬ 
rences  of  which  are  13°  1'  and  26°  1'.  If  his  numbers  are  cor¬ 
rect,  it  is  apparent  that  the  causes  lending  to  create  a  movement 
of  the  air  towards  the  equator,  operate  at  the  parallel  of  60°  with 
just  about  double  the  force  they  do  at  30°. 

(6.)  When  the  air  has  once  been  set  in  motion  by  the  more 
elevated  temperature  of  the  lower  latitudes,  the  creation  of  a 
trade-wind  is  determined  by  tbe  increasing  magnitude  of  the  pa- 
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rallels  over  which  it  passes  in  its  progress  towards  the  equator,  and 
the  rapidity  of  the  current  flowing  westward,  will  be  greater  in 
proportion  as  the  differences  in  the  circumferences  of  the  succes¬ 
sive  parallels  is  greater.  But  these  differences  depending  upon 
the  differences  of  the  cosines  of  the  latitudes,  must  be  greatest 
in  the  high  latitudes ;  and  supposing  the  movement  of  the  mr 
towards  the  equator  to  be  tbe  same  as  witbin  the  parallel  of  3tP , 
the  trade-winds  should  not  only  exist,  but  blow  more  violently 
there. 

It  appears,  therefore,  that  both  of  the  causes  on  which  the  trade- 
winds  are  made  by  Hadley’s  theory  to  depend,  operate  with 
greater  energy  between  the  parallels  of  30°  and  60°,  than  within 
the  actual  limits  of  the  trades,  and  yet  fail  of  producing  any 
wind.  Not  only  is  there  no  trade-wind  there,’  but  there  is  in 
both  the  northern  and  southern  hemispheres,  a  decided  predomi¬ 
nance  of  winds  from  the  west.  It  is  generally  regarded  as  a 
sound  maxim  in  philosophy,  that  when  a  particular  effect  is  at¬ 
tributed  to  the  action  of  a  certain  cause,  if,  on  the  reproduction 
of  the  cause,  the  effect  fails  to  follow,  we  are  to  conclude  there 
was  an  error  in  the  first  instance,  and  the  original  effect  is  to  Ije 
traced  to  some  other  source. 

An  attempt  is  however  made  by  some  of  the  philosophers  who 
reject  altogether  the  theory  of  Halley,  and  embrace  the  views  of 
Hadley,  to  account  for  the  fact  that  the  trade-winds  are  limited 
by  the  30th  parallel,  and  that  the  westerly  winds  prevail  in  the 
regions  lying  beyond  it.  It  is  said  that  the  air  which  is  rarefied 
and  ascends  about  the  equator,  flows  off  towards  the  poles,  that 
being  cooled  and  condensed,  it  at  length  descends  to  the  earth, 
and  retaining  its  original  velocity,  moves  eastward  faster  than 
the  parallel  over  which  it  is  incumbent,  producing  a  wind  from 
the  west  *.  He  (Mr  Daniell)  remarks  that  the  restriction  of  the 
trade-winds  within  the  30th  degree  of  latitude,  can  be  accounted 
for  on  no  other  hypothesis.  Not  upon  his  principles.  It,  how¬ 
ever,  may  be  accounted  for  on  different  grounds.  Now,  accord¬ 
ing  to  this  hypothesis,  the  westerly  winds  of  the  temperate  zones 
are  a  secondary  result  of  a  current  flowing  from  the  equator  to¬ 
wards  the  poles.  They  prevail  at  the  surface  (f  the  earth,  and 
can  therefore  be  generated  only  by  a  ground  current,  directed 
•  Sea  Uaniell’s  MeteorologiciJ  Essavs,  j).  104. 

OCTOBEU— DliCEMBER  1831.  C 


i 


Si  Professor  Mitchell  on  the  Trade-Winds. 

from  the  lower  towards  tl^e  higher  latitudes.  For  it  will  hardly  : 
be  contended,  that  the  air  rushing  towards  the  poles,  might  oc- 
cupy  the  higher  regions  of  the  atmosphere,  and  communicate  to  | 

the  strata  below  its  motion  eastward,  without  at  the  same  time  I 

communicating  its  motion  northward  or  southward.  Is  the  ex-  | 
istence  of  such  a  current  probable  ?  We  have  already  seen  that  : 
the  causes  by  which  the  trade-winds  are  produced  (according 
to  the  theory  whose  merits  we  are  now  endeavouring  to  estimate), 
act  with  less  energy  within  the  parallel  of  30°  than  without  it. 

Are  we  to  embrace  the  opinion,  nevertheless,  that  these  causes 
produce  the  trade-winds  within  the  parallel,  and  also  counteract 
the  operation  of  stronger  causes,  and  determine  the  movements  of 
the  atmosphere  to  the  distance  of  30°  beyond,  forcing  back  the  air 
of  the  temperate  zone,  notwithstanding  its  tendency  to  approach 
the  equator,  into  the  neighbourhood  of  the  pole  ?  This  doctrine 
is  very  improbable,  and  has  no  evidence  to  support  it.  If  there  i 
be  an  under  current  from  the  equator  towards  the  poles,  between 
the  latitudes  of  30°  and  60°,  the  air  that  is  transferred  by  it  must 
be  returned  from  the  poles  through  the  upper  regions  of  the  at¬ 
mosphere,  and  the  circulation  be  carried  on  in  a  curve,  return-  '] 

ing  twice  into  itself,  or  resembling  a  figure  8,  placed  horizontally,  I 

and  bent  so  as  to  apply  itself  to  the  arc  of  a  circle.  But  we  are 
not  left  to  argument  and  conjecture  in  the  case.  It  has  been 
already  shown  that  within  the  limits  specified,  there  is  no  predo-  ] 

minance  of  wind  directed  from  the  equator  towards  the  poles ;  - 

the  current  is  in  the  opposite  direction.  Of  course,  the  westerly  ' 

winds  of  the  temperate  zones  cannot  be  produced  by  winds  blow-  ‘ 

ing  from  the  equator ;  and  the  objection  to  Hadley’s  theory,  i 

drawn  from  the  predominance  of  westerly  winds,  between  the  < 

latitude  of  30°  and  60°,  remains  unanswered,  and  it  is  believed  1 

unanswerable.  Other  objections  may  be  found  in  the  writings  [ 

of  Kirwan  *,  but  it  seems  unnecessary  to  notice  them.  > 

The  account  of  the  origin  and  cause  of  the  trade-winds,  given 
by  Dr  Halley,  was  characterized  by  D’Alembert  as  obscure.  Kir- 
wan  undertook  to  illustrate  it,  but  does  not  appear  to  have  been  f 
altogether  successful.  It  seems  to  have  been  misunderstood  by  | 
Playfair,  by  whom  it  is  stated  in  the  following  terms  “  The  P 
cause  usually  assigned  for  the  trade-wind,  is  the  constant  motion 
*  See  Philosophical  Magazine,  vol.  xv. 
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towards  the  west  of  the  spot  to  which  the  sun  is  vertical,  and 
where  of  course  the  rarefaction  is  greatest.  This,  it  is  supposed, 
draws  along  with  it  the  air  from  the  east.  This,  however,  is  by 
no  means  a  satisfactory  explanation,”  &c.* 

Halley’s  theory,  as  here  represented,  verges  so  closely  on  the 
absurd  and  ridiculous,  that  we  cannot,  without  doing  injustice 
to  its  very  acute  and  able  author,  accept  of  it  as  a  correct  ex¬ 
hibition  of  his  views,  which  receive  illustration  from  that  part 
of  his  paper  where  he  treats  of  the  monsoons,  and  in  the  accu¬ 
rate  conception  of  which  we  may  derive  aid  from  a  diagram. 


Let  L  A  M  be  a  part  of  the  equator,  or  of  an  adjacent  paral¬ 
lel  of  latitude,  the  spectator  being  on  the  north  side  of  it.  Let 
B  I  G  A  be  the  lower  stratum  of  the  atmosphere,  three  or  four 
miles  in  thickness.  Let  the  sun  be  vertical  at  A.  The  lower 
part  of  the  column  A  C  will  be  heated  and  expanded,  and  the 
portion  B  6  lifted  into  the  position  <  C,  undergoing  at  the  same 
time  a  slight  condensation  -j*.  The  portion  6  C  will  therefore 
have  a  tendency  to  flow  over  into  the  columns  on  each  side  of  it. 
But  it  cannot  flow  in  the  direction  C  E,  because  the  sun,  mov¬ 
ing  in  the  direction  A  C,  at  the  rate  of  a  thousand  miles  an  hour, 
and  carrying  the  point  of  the  greatest  heat  forward  with  the 
same  velocity ;  before  the  part  i  C  has  time  to  yield  to  the  im¬ 
pulse  of  elasticity  and  gravity,  and  flow  into  the  columns  west 
of  it,  they  will  themselves  have  been  heated  and  expanded,  and 
brought  into  the  same  condition  with  the  column  A  C.  It  can¬ 
not  flow  either  north  or  south,  or  at  least  its  tendency  to  escape 
in  those  directions  will  be  feeble,  because  all  parts  of  the  same 
meridian  will  be  heated  at  the  same  time.  There  remmns  there¬ 
fore  only  the  direction  C  D.  But  the  sun  having  already  passed 
over  the  columns  on  the  eastern  side  of  A  C,  and  they  being  cooled 
•  Outlines,  vol.  i.  p.  307.  +  See  remarks  connected  with  Fig.  1. 
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by  radiation,  and  condensed,  and  f  C  being  pressed  on  that  side 
by  a  force  less  than  its  own  elasticity,  will  expand  itself,  and 
create  a  current  in  that  direction.  The  weight  of  A  C  being  in 
this  way  diminished ;  and  that  of  the  columns  on  the  east  side  of 
it  increased,  A  C  will  rise,  the  air  at  the  base  of  the  columns  east 
of  it  will  flow  in  to  supply  its  place,  and  a  vortex  be  generated, 
moving  westward  below,  and  eastward  above.  A  new  impulse 
being  given  during  each  successive  passage  of  the  sun  over  the 
meridian,  a  permanent  east  wind  will  be  created  *. 

Arguments  will  presently  be  adduced  tending  to  render  it 
probable  that  the  motion  of  the  air  within  the  limits  of  the  trade- 
winds  is  actually  of  the  kind  here  represented.  In  the  mean 
time,  it  may  be  remarked,  the  above  applies  to  such  parallels  of 
latitude  only  as  have  the  amount  of  heat  communicated  to  the 
portions  of  air  lying  north  and  south  of  them  nearly  the  same, 
or  along  which  the  point  of  greatest  heat,  or  of  a  heat  very  little 
below  the  greatest,  may  be  supposed  to  travel  from  east  to  west. 
If  the  excess  of  the  heat  on  one  side  be  moderately  increased, 
the  plane  of  the  vortex  will  be  inclined  in  that  direction  ;  but 
if  the  excess  become  considerable  as  through  the  greatest  part 
of  the  temperate  zone,  the  equilibrium  will  be  established  in  a 
totally  different  way.  Thus,  with  regard  to  the  United  States, 
the  point  of  the  greatest  heat  first  passes  south  of  us,  and  an  im¬ 
pulse  is  given  to  the  under  strata  of  the  atmosphere  in  that  di¬ 
rection,  and  when  some  time  afterwards  the  columns  in  the  meri¬ 
dians  west  of  us  come  to  be  expanded,  the  air  that  should  have 
supplied  the  eastern  or  trade-wind  having  passed  off*  towards  the 
equator,  the  upper  or  western  current  descends  to  the  earth 
creating  a  westerly  wind,  or  rather  by  the  composition  of  mo- 

•  The  Abbe  Mann  notices  this  expansion  of  the  lower  strata  of  the  atmo. 
sphere,  which  he  denominates  a  heat  tide,  in  a  paper  copied  into  the  Philoso¬ 
phical  Magazine  for  November  1799>  but  does  not  trace  its  effects  in  the  ge¬ 
neration  of  winds.  It  has  this  in  common  with  the  tide,  that  it  accompanies 
the  sun  in  his  journey  westward ;  but,  in  regard  to  its  cause,  effects,  and 
the  manner  in  which  the  equilibrium  that  has  been  disturbed  by  it  is  restored, 
it  differs  entirely.  I  have  to  regret  that  it  has  not  been  in  my  power  to  con¬ 
sult  D’Alembert’s  “  Researches  sur  les  Causes  general  des  Vents,”  of  which, 
however,  Playfair  observes,  that  it  is  more  remarkable  for  the  resource  and 
ingenuity  it  displays  in  the  management  of  the  calculus,  than  for  the  physi¬ 
cal  conclusions  to  which  it  leads. 
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tions  in  consequence  of  its  mingling  with  the  current  that  is  pro¬ 
ceeding  southward,  a  northwest  wind,  which  may  be  regarded 
as  the  natural  wind  of  the  parts  of  the  globe  lying  on  the  north 
side  of  the  equator  beyond  the  30th  parallel.  The  same  reason¬ 
ing  applies  to  the  other  hemisphere.  As,  however,  the  natural 
and  gentle  flow  of  the  air  in  this  direction  is  interrupted  by 
evaporation,  condensation,  and  other  causes,  the  result  is  simply 
a  predominance  in  those  latitudes  of  winds  from  the  west,  and 
the  direction  of  the  pole  over  those  from  the  opposite  quarters. 

Two  different  causes,  therefore,  must  exert  an  influence  in 
the  production  of  the  trade-winds.  One  is  the  permanent  eleva¬ 
tion  of  the  temperature  of  the  parallels  lying  near  the  equator 
over  those  more  remote  from  it.  Its  action  is  indirect  and  most 
energetic  in  the  northern  parts  of  the  temperate  zone.  The 
other  is  the  diurnal  increase  of  the  temperature  of  the  earth  in 
all  latitudes,  in  consequence  of  the  passage  of  the  sun  over  the 
meridian.  Its  action  is  direct  within  the  limits  of  the  trades. 
That  it  is  adequate  to  the  creation  of  a  considerable  wind  is 
proved  by  the  fact,  that  it  is  upon  this  that  the  other  or  perma¬ 
nent  temperature  depends,  and  that  it  is  what  determines  the  ex¬ 
istence  of  two  winds ;  the  land  and  sea  breezes  blowing  in  oppo¬ 
site  directions  every  twenty-four  hours.  By  attending  to  the  phe¬ 
nomena  of  the  trade-winds  in  different  parts  of  the  globe,  we  may 
form  a  tolerable  conjecture  respecting  the  one  of  the  two  causes 
which  must  be  supposed  to  exert  a  predominant  influence  in  the 
production  of  the  total  effect.  In  the  immediate  neighbourhood 
of  the  equator,  or  at  a  small  distance  on  the  north  side  of  it, 
the  cause  assigned  by  Halley,  acts  almost  by  itself,  and  the 
wind  prevailing  there  appears  to  be  from  the  east,  but  much 
less  constant  and  violent  than  at  some  distance  on  either  side. 
At  those  greater  distances  the  two  causes  conspire,  and  a  com¬ 
mensurate  effect  is  observed.  It  is  there  that  the  trade-winds 
rush  onwards  with  the  greatest  velocity.  Between  the  latitudes 
of  30°  and  60°,  the  two  causes  act  in  opposition  ;  that  assigned 
by  Halley  prevails,  and  there  is  a  predominance  of  winds  from 
the  west. 

That  the  trade-winds  are  in  fact  produced  by  a  circulation 
within  their  own  limits,  carried  on  by  vortices  in  which  the 
motion  is  westward  below,  and  eastward  above,  is  rendered  pro¬ 
bable  by  a  number  of  separate  considerations. 

i 
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(a)  The  definiteness  of  the  boundary  by  which  the  trade- 
winds  are  limited  and  separated  from  currents  flowing  in  an 
opposite  direction,  and  that  they  commence  at  once  in  full  vi¬ 
gour  at  that  boundary,  are  circumstances  of  great  weight.  “  Thus 
in  the  northern  Atlantic,  from  the  same  limits  whence  the  north¬ 
east  trade  blows  towards  the  equator,  a  south-west  (or  rather 
west  south-west)  wind  not  uncommonly  prevails  in  the  contrary 
direction.  So  in  the  southern  Atlantic,  from  the  limits  of  the 
south-east  trade,  the  prevalent  winds  are  nearly  converse,  (west- 
north-west).  Now  adverting  to  these  winds  blowing  contrariwise 
from  the  same  limit,  there  is  difficulty  to  conceive  the  origin 
of  either  trade,  but  as  derived  from  upper  strata  of  the  atmo¬ 
sphere,  and  if  that  source  of  supply  at  the  commencement  be  ac¬ 
knowledged,  there  is  little  reason  for  rejecting  it  in  the  wind’s 
subsequent  progress.”  This  author,  however,  attributes  the  trade- 
winds  to  the  diminution  of  the  air’s  specific  gravity  by  absorp¬ 
tion  of  moisture.* 

(i)  In  the  Sandwich  Islands,  the  trade-wind  blows  from  the 
north-east.  Upon  the  summit  of  Mouna  Kea,  -f*  in  Hawaii,  esti¬ 
mated  to  be  more  than  18,000  feet  in  height,  Mr  Goodrich, 
in  the  month  of  April,  found  a  wind  from  the  south-west  resem¬ 
bling  the  cold  blustering  winds  of  March,  in  New  England  |. 
On  the  Peak  of  Teneriffe,  Humboldt,  Von  Buch,  and  others, 
have  encountered  a  raging  west  wind  which  scarcely  allowed 
Humboldt  to  keep  his  feet.  This  was  in  summer.  In  the  win¬ 
ter  this  west  wind  descends  to  the  coast  §.  These  facts  show 
that  the  currents  of  the  upper  atmosphere  are  strictly  counter 
currents,  which  carry  eastward  the  air,  the  trade-winds  have  car¬ 
ried  westward.  They  do  not  seem  to  be  a  mere  rc'sult  of  motion 

•  Colebrooke’s  Meteorological  observations  in  a  voyage  across  the  Atlantic 
in  Brande’s  Journal,  vol.  xiv. 

-f-  The  height  of  this  mountain  appears  to  be  a  matter  of  great  uncertainty. 
It  would  be  interesting  to  know  whether  the  isothermal  lines  would  strike 
it  at  the  same  height  that  they  strike  Chimborazo.  Circumstances  might  be 
mentioned  which  would  have  a  tendency  to  depress,  and  others  having  a 
tendency  to  elevate  them.  In  calculating  its  height  from  the  condition  of 
the  mercury  in  the  barometer  on  its  summit,  it  is  probable  that  the  co- 
efficient  employed  in  Europe  would  be  found  inapplicable. 

$  See  Silliman’s  Journal,  vol.  ix.  p.  4. 

§  See  Von  Buch  on  the  Climate  of  the  Canary  Islands,  in  Edinburgh  Fhi- 
losophical  Journal  for  July  182C. 
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of  the  air  of  the  equatorial  regions  towards  the  pole,  but  of  a  gy¬ 
ratory  movement  in  a  vertical  plane. 

(c)  On  Monday  the  17th  April  1812,  the  Souffrier  mountain 
on  the  island  of  St  Vincent,  after  having  remained  dormant  for 
more  than  a  century,  suddenly  emitted  a  column  of  smoke, 
which  continued  to  increase  in  magnitude  and  density  until 
Thursday  the  30th,  when  it  was  accompanied  with  an  appear¬ 
ance  of  flames  and  eruption  of  lava.  On  Friday  the  1st  of 
May,  the  atmosphere  of  Barbadoes  was  darkened  by  clouds  of 
volcanic  sand  and  ashes,  which  descended  upon  the  island  to  the 
depth  of  nearly  three  quarters  of  an  inch.  Barbadoes  lies  at 
the  distance  of  from  90  to  100  miles  east  of  St  Vincent,  and 
the  trade-winds  blow  so  directly  and  violently  from  the  former 
towards  the  latter  island,  that  a  passage  from  St  Vincent  to 
Barbadoes  can  be  effected  only  by  making  a  circuit  of  many 
hundred  miles.  Von  Buch  remarks,  that  “  by  this  striking 
occurrence,  the  returning  current  in  the  upper  regions  was  prov¬ 
ed,  and  with  it  the  theory  of  the  trade-winds,  for  which  we  are 
indebted  to  Hadley,  was  become  something  more  than  conjecture. 

It  places  the  existence  of  the  upper  current  beyond  the  reach 
of  a  doubt,  but  lends  probability  to  the  theory  of  Halley  rather 
than  to  that  of  Hadley,  which  last  supposes  the  upper  current 
to  be  directed  from  the  equator  towards  the  poles.  In  the  pre¬ 
sent  instance  its  course  was  due  east.  It  is  well  known  that  the 
under  current  is  deflected  from  its  course  by  islands  and  project¬ 
ing  shores,  but  it  is  not  easy  to  see  why  Hadley’s  upper  current 
should  be  similarly  affected.  I  cannot  help  suspecting  that  a 
vortex  had  established  itself  with  one  extremity  on  Barbadoes, 
and  the  other  on  St  Vincent,  and  that  the  ashes  were  whirled 
into  the  air  at  the  latter  or  western  extremity,  and  brought  down 
to  the  surface  at  the  eastern  *, 

(d )  “  On  the  western  coasts  of  both  continents,  a  wind  from 
the  west  prevails.”  +  This  passage  is  quoted  from  a  work  which, 
along  with  much  valuable  matter,  contains  a  share  of  inconclu¬ 
sive  argument  from  facts  incorrectly  stated.  These  westerly 
winds  are  created  by  a  cause,  having  a  close  resemblance  to  that 
to  which  the  trade-winds  are  ascribed  by  Halley.  They  are  un- 

*  See  for  the  above  facts  Von  Buch,  in  loc.  cit.  and  Philosophical  Jlaga- 
zine,  vol.  ix. 

t  Daniell’s  Meteorological  Estavs. 
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questionably  movements  of  the  air  in  vortices  revolving  eastward 
below,  and  westward  above*.  Their  existence  proves  nothing 
absolutely,  but  lends  a  degree  of  probability  to  the  accuracy  of  the 
views  advanced  in  this  paper.  Why  may  not  the  eastern  and 
western,  or  trade-winds,  resemble  each  other  in  their  causes,  ef¬ 
fects,  and  all  the  circumstances  of  their  progress  ? 

(e)  The  coolness  and  freshness  of  the  air,  within  the  limits 
of  the  trades,  so  much  exceeding  what  might  be  expected  from 
the  latitude,  is  a  proof  that  it  is  affected  by  currents  flowing  down 
from  above,  and  altogether  incompatible  with  the  idea  that  they 
are  ground  currents,  of  which  the  cold  returning  upper  current 
flows  off*  towards  the  poles. 

“■  Nothing  equals  the  beauty  and  mildness  of  the  equinoctial 
region  on  the  ocean  -j-.”  “  In  these  winds  there  is  something  so 
exhilarating  that  one  with  difficulty  believes  so  much  vapour  ex¬ 
ists  as  the  hygrometer  indicates  J.”  “  The  climate  of  these 

(the  Sandwich  islands)  is  far  more  cool  than  might  be  supposed, 
judging  from  their  latitudeg.”  He  attributes  the  circumstance 
to  the  prevalence  of  the  north-east  trade-winds. 

(f)  The  unfrequcncy  of  rain  within  the  limits  of  the  trades 
is  another  proof  of  the  mixture  of  the  upper  and  lower  strata 
of  the  air,  by  ascending  and  descending  currents.  Rain  is  pro¬ 
duced  by  the  sudden  mixture  of  the  air  of  very  different  tem¬ 
peratures  charged  with  moisture,  effected,  as  there  is  good  reason 
to  believe,  by  the  establishment  of  a  vortex  or  horizontal  whirl¬ 
wind  upon  the  spot  where  it  falls ;  but  the  trade-winds,  keeping 
up  a  constant  circulation  and  intermixture  of  the  upper  and  lower 
strata,  there  is  no  opportunity  for  those  sudden  changes  which 
produce  rain.  In  accordance  with  what  is  here  stated,  it  is  ob¬ 
served  that  such  tracts  of  the  intertropical  ocean,  as  from  any 
cause  are  not  swept  by  the  regular  trade-winds,  are  subject  to 
violent  rain  storms,  accompanied  by  lightning  and  wind.  So  long 
as  the  monsoons  blow  regularly  in  either  direction,  the  same  effect 
is  produced  by  them  in  the  same  way  as  by  the  trade-winds,  but 
the  period  of  their  change  is  characterized  by  most  violent  storms. 

•  See  an  Account  of  the  Land  and  Sea  Breezes. 

Humboldt ;  see  also  his  remarks  on  the  temperature  of  the  air,  which 
are  too  long  to  be  extracted. 

t  Caldcleugh’s  Observations  in  Brazil  and  on  the  Equator. 

Stewart’s  Journal. 
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The  causes  assigned  by  Daniell  for  the', unfrequency  of  rain  with* 
in  the  limits  of  the  trades,  are  strange  and  unsatisfactory.  He  re¬ 
marks,  first,  that  it  being  then  only  that  the  aqueous  vapour  at¬ 
tains  its  highest  elasticity,  and  rises  into  the  upper  current  of 
the  atmosphere,  it  must  flow  off  along  with  the  equatorial  wind 
into  the  temperate  zones  on  either  hand.  Grant  that  it  is  so, 
we  may  answer ;  the  language  implies  what  is  known  to  be  a 
fact ;  that  there  is  no  deficiency  of  vapour  within  the  limits  of 
the  trades ;  that  the  whole  tract  is  in  truth  a  great  ocean  of  va- 
jx)ur;  why  is  it  not  precipitated.?  why  is  there  so  little  rain? 
Because,  says  the  author,  “  the  temperature  being  remarkably 
steady,  seldom  varying  more  than  two  or  three  degrees,  precipi¬ 
tation  can  but  seldom  occur.”  But  why  this  steadiness  of  tem¬ 
perature  ?  Precipitation,  evaporation,  heat  and  cold,  stand  to 
each  other  in  relation  of  cause  and  effect,  which  produce  and 
reproduce  each  other  in  endless  succession.  Why  are  there  not 
within  the  limits  of  the  trades,  the  vicissitudes  of  the  regions 
beyond  ?  To  say  that  precipitation  seldom  occurs  there,  because 
the  tenqxjrature  is  remarkably  steady,  is  very  little  more  than 
reasoning  in  a  circle. 

(^■)  We  seem  to  witness  in  the  appearance  described  in  the 
following  extract  from  Humboldt’s  account  of  his  voyage  across 
the  Atlantic  in  1799,  the  effects  of  a  succession  of  vortices  mov¬ 
ing  westward  over  the  ocean,  creating  a  cloud  by  a  mixture  of 
the  upper  and  lower  strata  of  the  atmosphere,  and  a  breeze,  by 
which  the  vessel  was  for  a  short  time  driven  rapidly  forward, 
and  then  subsiding  into  a  calm. 

“  The  wind  fell  gradually  the  farther  we  removed  from  the 
African  coast ;  it  was  sometimes  smooth  water  for  several  hours, 
and  these  short  calms  were  regularly  interrupted  by  electrical 
phenomena.  Black  thick  clouds,  with  strong  outlines,  rose  out 
in  the  east,  and  it  seems  as  if  a  squall  would  have  forced  us  to 
hand  our  top-sails  ,•  but  the  breeze  freshened  anew,  there  fell  a 
few  large  drops  of  rain,  and  the  storm  was  dispersed  without 
our  hearing  any  thunder.” — It  is  by  means  of  these  squalls, 
which  alternate  with  dead  calms,  that  the  passage  from  the 
Canary  Islands  to  the  Antilles  or  southern  coasts  of  America, 
is  made  in  the  month  of  June  and  July*. 

■  Personal  Narrative,  vol.  ii.  p.  5. 
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Other  arguments  of  less  weight  might  be  added  to  the  above, 
but  if  these  ftul  of  producing  conviction,  I  have  no  great  hope 
that  the  others  would  be  regarded  as  satisfactory,  and  shall  there¬ 
fore  omit  them.  These  vortices  may  be  supposed  to  be  either 
stationary  or  moveable,  regular  or  irregular,  few  in  number, 
and  having  their  horizontal  much  greater  than  their  vertical 
diameter,  or  numerous,  and  rolling  in  rapid  succession  across 
the  ocean.  The  points  where  there  is  either  a  remission  of  the 
breeze,  or  a  calm,  will  of  course  mark  the  separation  of  an  in¬ 
dividual  from  that  which  succeeds  it. 

The  theory  here  advocated  requires  the  prevalence  in  the 
latitude  of  the  United  States,  of  a  westerly,  or  rather  north  west¬ 
erly  wind,  proceeding  from  the  higher  regions  of  the  atmosphere. 
That  westerly  winds  predominate  over  the  easterly  in  both  he¬ 
mispheres,  between  the  30th  and  60th  parallels,  is  shown  in  a 
preceding  page.  That  the  north-west  winds  of  the  United  States 
descend  from  the  higher  regions  of  the  atmosphere,  is  proved 
by  President  Dwight,  with  his  usual  ability,  in  a  passage  copied 
from  his  travels,  into  the  8th  volume  of  this  Journal,  to  which 
the  reader  is  referred.  The  progress  of  scientific  discovery, 
and  especially  the  discovery  of  the  immense  power  of  radiation 
to  cool  the  surface  of  the  earth,  has  deprived  some  of  his  argu¬ 
ments  of  a  part  of  their  value,  but  the  weight  and  force  of  the 
greater  number  remain  unimpaired. 


Oil  the  Navigation  of  the  Maranon  or  Amazons.  By  Lieut.  | 
H.  Listeu  Maw,  R.  N.*  In  a  Letter  to  Professor  J  ameson.  i 

Sib, 

I  HAVE  lately  seen  the  short  but  very  interesting  account  of 
improvements  in  the  navigation  of  the  Mississippi  contained  in 
the  number  of  your  Journal  for  June.  The  picture  of  that 
river  in  the  year  1808  is  so  admirably  drawn,  and  corresponds 
so  much  with  what  is  at  present  the  case  on  the  lower  part  of 
the  Maranon,  that  it  made  me  feel  somewhat  uncomfortable 

■  Lieut.  Maw  is  author  of  the  interesting  work  entitleil,  “  Journal  of  a 
Passage  from  the  Pacific  to  the  Atlantic,  crossing  the  Andes  in  the  Northern 
Provinces  of  Peru,  and  descending  the  Maranon  or  Amazons.”  • 
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whilst  reading,  almost  fancying  myself  embarked  on  board  the 
river-craft  between  the  Rio  Negro  and  Para. 

What  is  now  the  state  of  communications,  &c.  on  the  Missis¬ 
sippi  might,  in  the  course  of  a  few  years,  be  effected  on  the  Ma- 
ranun.  I  have  visited  professionally  the  East  and  West  In- 
dies,  and  the  countries  on  the  Pacific,  and  a  strange  sort  of  for¬ 
tune,  added  to  a  sense  of  duty  and  desire  of  distinction,  brought 
me  down  the  Maranon  from  its  sources  to  its  mouth.  From 
what  I  have  seen,  I  do  not  hesitate  to  say  that  the  countries 
through  which  the  Maranon  runs,  especially  the  immense  pro¬ 
vince  or  region  of  Para,  are  naturally  the  richest  in  the  world 
in  vegetable  productions.  In  descending  the  river,  and  before 
reaching  the  Rio  Negro,  we  landed  daily  to  cook.  Sufficient  room 
could  scarcely  be  got  for  making  the  fires,  without  clearing 
away  plants,  in  general  valuable  in  commerce,  for  instance  co¬ 
coa,  various  dye  plants,  sarsaparilla,  indigo,  vanilla,  spice  plants, 
and  many  others,  the  properties  of  which  are  still  unknown ; 
and  it  is  almost  needless  to  say,  that  coffee,  sugar,  and  other 
tropical  productions,  not  excluding  cotton,  might  be  cultivated 
to  any  extent. 

There  is  at  present  no  steam-communication  on  the  Maranon, 
and  it  appears  extraordinary  that  a  country  naturally  so  rich, 
and  affording  such  facilities  for  communication,  should  be  the 
last  to  be  made  available.  During  the  time  that  Brazil,  like  the 
Spanish  provinces,  was  kept  in  a  state  of  blockade,  and  pro¬ 
hibited  from  European  communication,  the  British  Government 
are  said  to  have  avoided  pushing  communications  which  the  con¬ 
nection  between  Great  Britain  and  Portugal  might  possibly  have 
enabled  them  to  form,  up  the  Maranon,  lest  a  road  should  also  be 
opened  for  other  nations.  Now  that  the  country  is  comparatively 
thrown  open,  it  is  neglected  by  England,  whilst  France  and  the 
United  States  reap  the  principal  benefit.  If,  however,  the  West 
India  islanders  were  to  fulfil  the  threats  they  hold  out,  of  sepa-' 
rating  from  the  British  Government,  it  would  soon  be  found  that' 
they  would  be  undersold  and  superseded  by  produce  from  these 
regions,  for  it  is  undoubtedly  the  protection  and  advantages  given 
to  West  India  produce  that  at  present  enables  them  to  com¬ 
pete;  and,  although  the  proprietors  of  West  India  estates  would, 
in  such  a  case,  certainly  suft'er,  it  is  perhaps  a  question  whether 
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Other  arguments  of  less  weight  might  be  added  to  the  above, 
but  if  these  fail  of  producing  conviction,  I  have  no  great  hope 
that  the  others  would  be  regarded  as  satisfactory,  and  shall  there¬ 
fore  omit  them.  These  vortices  may  be  supposed  to  be  either 
stationary  or  moveable,  regular  or  irregular,  few  in  number, 
and  having  their  horizontal  much  greater  than  their  vertical 
diameter,  or  numerous,  and  rolling  in  rapid  succession  across 
the  ocean.  The  points  where  there  is  either  a  remission  of  the 
breeze,  or  a  calm,  will  of  course  mark  the  separation  of  an  in¬ 
dividual  from  that  which  succeeds  it. 

The  theory  here  advocated  requires  the  prevalence  in  the 
latitude  of  the  United  States,  of  a  westerly,  or  rather  north  west¬ 
erly  wind,  proceeding  from  the  higher  regions  of  the  atmosphere. 
That  westerly  winds  predominate  over  the  easterly  in  both  he¬ 
mispheres,  between  the  30th  and  60th  parallels,  is  shown  in  a 
preceding  page.  That  the  north-west  winds  of  the  United  States 
descend  from  the  higher  regions  of  the  atmosphere,  is  proved 
by  President  Dwight,  with  his  usual  ability,  in  a  passage  copied 
from  his  travels,  into  the  8th  volume  of  this  Journal,  to  which 
the  reader  is  referred.  The  progress  of  scientific  discovery, 
and  especially  the  discovery  of  the  immense  power  of  radiation 
to  cool  the  surface  of  the  earth,  has  deprived  some  of  his  argu¬ 
ments  of  a  part  of  their  value,  but  the  weight  and  force  of  the 
greater  number  remain  unimpaired. 

Oil  the  Navigation  of  the  Maranon  or  Amazons.  By  Lieut. 

H.  Lister  Maw,  R.  N.*  In  a  Letter  to  Professor  Jameson. 

Sib, 

I  HAVE  lately  seen  the  short  but  very  interesting  account  of 
improvements  in  the  navigation  of  the  Mississippi  contained  in 
the  number  of  your  Journal  for  June.  The  picture  of  that 
river  in  the  year  1808  is  so  admirably  drawn,  and  corresponds 
so  much  with  what  is  at  present  the  case  on  the  lower  part  of 
the  Maranon,  that  it  made  me  feel  somewhat  uncomfortable 

•  Lieut.  Maw  is  author  of  the  interesting  work  entitled,  “  Journal  of  a 
Passage  from  the  Pacific  to  the  Atlantic,  crossing  the  Andes  in  the  Northern 
Provinces  of  Peru,  and  descending  the  Maranon  or  Amazons.” 
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vhilst  reading,  almost  fancying  myself  embarked  on  board  the 
river-craft  between  the  Rio  Negro  and  Para. 

What  is  now  the  state  of  communications,  &c.  on  the  Missis¬ 
sippi  might,  in  the  course  of  a  few  years,  be  effected  on  the  Ma- 
ranun.  I  have  visited  professionally  the  East  and  West  In¬ 
dies,  and  the  countries  on  the  Pacific,  and  a  strange  sort  of  for¬ 
tune,  added  to  a  sense  of  duty  and  desire  of  distinction,  brought 
me  down  the  Maranon  from  its  sources  to  its  mouth.  From 
what  I  have  seen,  I  do  not  hesitate  to  say  that  the  countries 
through  which  the  Maranon  runs,  especially  the  immense  pro¬ 
vince  or  region  of  Para,  are  naturally  the  richest  in  the  world 
in  vegetable  productions.  In  descending  the  river,  and  before 
reaching  the  Rio  Negro,  we  landed  daily  to  cook.  Sufficient  room 
could  scarcely  be  got  for  making  the  fires,  without  clearing 
away  plants,  in  general  valuable  in  commerce,  for  instance  co¬ 
coa,  various  dye  plants,  sarsaparilla,  indigo,  vanilla,  spice  plants, 
and  many  others,  the  properties  of  which  are  still  unknown ; 
and  it  is  almost  needless  to  say,  that  coffee,  sugar,  and  other 
tropical  productions,  not  excluding  cotton,  might  be  cultivated 
to  any  extent. 

There  is  at  present  no  steam-communication  on  the  Maranon, 
and  it  appears  extraordinary  that  a  country  naturally  so  rich, 
and  affording  such  facilities  for  communication,  should  be  the 
last  to  be  made  available.  During  the  time  that  Brazil,  like  the 
Spanish  provinces,  was  kept  in  a  state  of  blockade,  and  pro¬ 
hibited  from  European  communication,  the  British  Government 
are  said  to  have  avoided  pushing  communications  which  the  con¬ 
nection  between  Great  Britain  and  Portugal  might  possibly  have 
enabled  them  to  form,  up  the  Maranon,  lest  a  road  should  also  be 
opened  for  other  nations.  Now  that  the  country  is  comparatively 
thrown  open,  it  is  neglected  by  England,  whilst  France  and  the 
United  States  reap  the  principal  benefit.  If,  however,  the  West 
India  islanders  were  to  fulfil  the  threats  they  hold  out,  of  sepa¬ 
rating  from  the  British  Government,  it  would  soon  be  found  that' 
they  would  be  undersold  and  superseded  by  produce  from  these 
regions,  for  it  is  undoubtedly  the  protection  and  advantages'given 
to  West  India  produce  that  at  present  enables  them  to  com¬ 
pete;  and,  although  the  proprietors  of  West  India  estates  would, 
j  in  such  a  case,  certainly  suffer,  it  is  perhaps  a  question  whether 
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the  demand  for  and  consumption  of  British  manufactures  would  I 
not  be  increased  by  the  market  that  would  be  created,  whilst  r 
what  has  hitherto  been  termed  “  Colonial  produce”  would  be  | 
obtained  at  a  cheaper  rate  in  England,  and  West  India  slavery 
would  cease. 

There  are,  however,  other  productions  in  these  regions  than  ' 
those  the  West  India  Islands  can  furnish,  as  was  proved  by  the 
establishment  of  the  British  factory  in  Portugal,  during  the  , 
zenith  of  West  India  influence,  and  in  the  time  of  the  slave- 
trade,  and  which  was  principally  for  the  purpose  of  communi¬ 
cating  with  Brazil. 

The  most  immediate  point  for  the  consideration  of  England 
in  regard  to  these  regions  appears  to  be,  whether  she  will  en¬ 
deavour  to  avail  herself  of  a  portion  of  the  advantages  which  a 
communication  may  afford,  or  will  leave  them  entirely  to  others. 

I  am  aware  that  the  failure  of  many  speculations  in  South 
America,  owing  partly  to  false  grounds  of  establishment,  and 
partly  to  mismanagement  and  over  expenditure,  has  given  a  i 
check  to  the  formation  of  companies ;  but  I  nevertheless  believe 
that  if  a  company  were  formed,  to  open  a  steam-communication 
up  the  Maranon,  it  would,  with  proper  management,  both  pay 
the  shareholders,  and  prove  highly  beneficial  to  the  country, 
whilst  it  would  tend  to  extend  the  commercial  relations  to  Great 
Britain,  by  opening  new  markets  for  her  manufactures. 

Let  it  not  be  supposed  that  what  I  now  state  proceeds  from 
interested  motives.  It  would,  I  confess,  be  an  object  worthy 
of  any  man’s  ambition  to  lead  the  first  steam-vessel  up  the 
Maranon,  and  thereby  contribute  to  the  development  and  im¬ 
provement  of  such  a  country.  It  is  a  feat  that  will  be  related 
in  history,  and  handed  down  to  posterity.  I  am  not  without 
ambition,  but  I  have  already  had  more  than  enough  of  South 
America,  having  incurred  risks,  and  expended  health  and  pro¬ 
perty  to  meet  but  a  sorry  return.  Still,  I  repeat,  that  the  re¬ 
gions  of  the  IVIaranon  possess  immense  commercial  resources, 
and  should  other  persons  choose  to  avail  themselves  of  such 
advantages,  I  offer  them  the  information  I  obtained  in  the 
country.  { 

Should  a  company  be  formed  for  the  purpose  of  opening  a 
steam-communication  up  the  Maranon,  it  would  be  necessary,  | 
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in  the  first  instance,  to  obtain  the  sanction  of,  and  perhaps  a 
ch'arter  from,  the  government  of  the  country.  The  company 
should,  I  think,  consist  partly  of  natives.  The  spirit  of  monopoli¬ 
zation  that  has  hitherto  marked  the  general  proceedings  of  Eu¬ 
ropeans  in  and  towards  South  America,  and  from  which  our 
own  countrymen  have  not  been  altogether  exempt,  has,  I  con¬ 
ceive,  been  one  very  principal  cause  of  the  failures  of  many 
South  American  speculations.  There  are  several  persons  re¬ 
sident  in  Para,  who  possess  considerable  property,  and  who,  I 
think,  would  be  far  from  objecting  to  become  shareholders  in 
such  a  company.  By  including  them,  it  would  not  only  be  the 
most  just  and  honourable  mode  of  proceeding,  but  most  likely 
to  promote  the  interest  of  the  company,  as  the  natives  would 
naturally  apply  the  interest  which  they  possess  in  the  country, 
whilst  they  would  derive  the  benefit  of  British  or  European 
capital  and  intelligence. 

At  first  two  vessels  might  be  sent  out,  of  about  a  hundred 
or  a  hundred  and  fifty  tons  burden,  to  ply  the  Rio  Negro  and 
Para,  a  distance  that  is  estimated  at  about  twelve  hundred 
miles.  There  would,  I  think,  be  employment  sufficient  for 
two  such  vessels  at  present,  and  as  they  improved  the  commer¬ 
cial  relations  of  the  country,  which  in  all  probability  they  very 
soon  would  do,  their  places  might  be  taken  by  vessels  of  a  su¬ 
perior  class,  and  these  might  be  sent  to  feel  their  way  up  the 
higher  Maranon  or  Rio  Negro. 

The  fewer  Europeans  sent  out  in  the  vessels  the  better,  as 
they  are  expensive  and  unaccustomed  to  the  climate  and  coun¬ 
try.  Engineers  would  of  course  be  required  ;  but  there  are  per¬ 
sons  who  are  masters  of  some  of  the  river-craft  at  Para,  and 
who  being  to  a  certain  extent  pilots  for  the  river,  would  be  the 
best  as  mates  or  pilots,  or  whatever  else  they  might  be  called, 
perhaps  letting  the  engineer  have  charge  of  the  vessel.  The 
river-craft  at  present  working  on  the  lower  parts  of  the  Mara¬ 
non,  have  a  sort  of  a  house  built  above  the  deck,  in  which  the 
men  live,  and  in  which  part  of  the  cargo  being  bulky  but  light, 
as  for  instance  sarsaparilla,  is  stowed,  and  it  would  perhaps  be 
well  that  something  similar  should  be  fitted  to  the  steam-vessels, 
and  taken  out  in  frame,  to  be  put  up  at  Para. 

There  is  a  bed  of  coal  high  up  the  country  through  which 


L 


4C  On  the  Navigation  of  the  Mar  anon  or  Amazons.  | 

tlie  Maranon  runs,  but  not  fit  for  use,  so  that  unless  coals  were 
sent  out,  wood  must  be  depended  on  for  fuel ;  it  is  superabund-  ; 
ant  on  all  parts  of  the  river’s  banks,  but  as  there  is  a  certain  acid 
which  proceeds  from  wood  in  burning,  and  which  is  liable  to 
aftect  the  boilers,  it  would  perhaps  oe  necessary  that  those  parts 
of  the  boilers  exposed  to  the  immediate  action  of  the  furnace  . 
should  be  stronger  or  thicker.  Wood  has  been,  however,  and  is  : 
still,  used  in  different  parts  of  the  world  as  fuel  for  steam  vessels.  ’  j 
There  would  not  be  difficulty  as  to  depth  of  water.  I  sounded 
down  to  the  Brazilian  frontier,  beyond  which  I  should  not  have  I 
been  permitted,  and  found  that  from  St  Joaquin  de  Omaguas,  [ 
where  there  is  a  remarkable  basin  of  still  water,  with  9  to  13 
fathoms  depths  between  two  currents,  and  which  would  form  a  1 

fine  harbour.  There  is  water  for  vessels  of  almost  any  class.  ;  i 

It  would  of  course  be  necessary  to  keep  clear  of  the  sawyers,  !  i 

&c. ;  but  as  they  have  been  avoided  on  the  Mississippi,  so  they  1  a 


might  on  the  Maranon.  n 

It  has  been  objected,  and  it  is  true,  that  there  is  at  present  |  t 
scarcely  any  population  above  the  Rio  Negro  ;  districts  are  un-  ti 

occupied  that  might  be  taken  possession  of  by  any  one,  provided  si 

the  government  of  the  country  did  not  object,  which  they  would  n 

scarcely  be  likely  to  do,  as  it  is  the  evident  advantage  of  all  go-  si 

vernments  to  bring  their  territory  into  cultivation.  There  is,  w 

however,  sufficient  |x»pulation  to  employ  two  such  vessels  as  I  a] 

have  mentioned  below  the  Rio  Negro,  and  was  a  steam  com-  |  di 
munication  once  opened  I  think  there  would  be  above.  My  ri 

reasons  for  thinking  so,  are :  by  mismanagement  and  ill-treat-  di 

ment,  the  Indians  have  been  driven  from  the  banks  of  the  Mara-  fa 

non,  where,  from  the  advantages  that  were  afforded  in  obtaining  m: 

food  by  catching  fish,  &c.  they  were  formerly  more  numerous,  sp 

into  forests,  where  they  have  probably  decreased  in  numbers,  stt 

and  become  more  savage.  thi 

Eurojieans  or  Brazilians  who  have  been  educated,  and  who  pr 

can  obtain  the  means  of  living  in  civilized  countries,  do  not  in  in^ 

the  present  state  of  these  regions  choose  to  be  banished  there.  coi 

But  let  a  steam  communication  once  be  opened,  and  the  case  em 

will  be  altered ;  merchants,  and  a  superior  class  of  settlers,  will  lec 

then  know  that  they  can  not  only  send  their  produce,  and  receive  cul 

regular  supplies,  but  if  they  please,  can  leave  without  difficulty;  ] 
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order  and  a  different  mode  of  proceeding  will  be  established  ; 
and  the  Indians,  finding  themselves  differently  treated,  and  ob¬ 
taining  superior  advantages,  will  come  from  the  forests  as  they 
did  in  the  time  of  the  Jesuits.  Moreover,  those  now  employed 
in  the  tedious  and  inefficient  navigation  may  be  employed  in 
agriculture. 

I  have  said  that  settlers  might  take  possession  of  districts, 
provided  the  government  which  claims  dominion  did  not  object. 
No  person  will,  I  fancy,  contradict  this.  Nevertheless,  as  par¬ 
ticular  facts  are  more  satisfactory  than  general  statements,  I  shall 
give  an  example. 

On  our  way  down  the  Maranon,  and  about  1500  miles  above 
Para,  we  visited  a  lake  called  Prixelana,  the  fish-lake ;  its  waters 
were  clear  and  dark,  and  abounded  with  fish,  whence  it  derived 
its  name.  It  was  about  a  league  in  length,  and  half  a  league 
across,  communicating  with  the  Maranon  by  a  navigable  chan¬ 
nel,  about  three  quarters  of  a  mile  long,  and  60  or  70  yards 
broad.  The  banks  were  high  and  healthy,  and  were  not  much 
troubled  by  musquitoes.  ^This  district  had  been  taken  posses¬ 
sion  of  about  theee  years  before,  by  a  family  who  were  living 
much  in  the  style  of  the  patriarchs.  The  father  was  a  fine, 
stout,  healthy  looking  person,  of  about  fifty  years  of  age ;  there 
were  numerous  tihildren,  of  various  ages  and  sizes,  all  of  whom 
appeared  healthy,  and  were  remarkably  handsome.  The  eldest 
daughter  was  married  to  a  Portuguese,  who  had  got  up  the 
river,  and  was  settled  on  the  opposite  side  of  the  lake,  but  who 
did  not  appear  equal  to  his  father-in-law.  The  old  man  gave  a 
favourable  account  of  his  position  during  the  time  he  and  his  fa¬ 
mily  had  been  settled  there ;  they  had  cleared  away  considerable 
spaces  of  ground,  and  had  cultivated  mandioca,  a  root  used  in¬ 
stead  of  bread,  coffee,  tobacco,  cotton,  and  latterly  indigo,  which 
they  intended  to  manufacture.  Finding  their  circumstances  im¬ 
prove,  they  were  building  a  house  on  rather  a  large  scale,  hav¬ 
ing  a  store  at  one  end,  a  platform  for  drying  cotton,  cocoa,  and 
coffee  at  the  other,  and  a  thatched  veranda  in  front.  When  not 
employed  in  their  plantations,  they  went  into  the  woods  to  col¬ 
lect  wild  cocoa,  which  is  considered  better  than  that  raised  by 
cultivation,  sarsaparilla,  &c. 

It  must  not,  however,  be  supposed,  that  this  family  had 
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had  no  difficulties  to  encounter.  No  country,  however  rich, 
is  brought  from  a  state  of  nature  into  cultivation  without 
overcoming  difficulties,  a  point  that  appears  not  to  have  been 
sufficiently  considered  by  settlers  in  general,  and  especially  by  | 
English  settlers,  the  consequences  of  which  have  been  disappoint-  t 
ment,  and  sometimes  destruction.  His  family  had  been  fortu-  f 
nate  in  the  choice  of  their  position,  and  there  are  undoubtedly  i 
numerous  positions  in  those  regions,  that  might  be  brought  into  [ 
cultivation,  with  less  difficulty  than  in  most  other  countries,  and,  ' 
in  a  lucrative  point  of  view,  would  repay  exertions  better.  But  ; 
still  there  are  difficulties.  IMusquitoes,  ants,  and  other  insects, 
are  in  general  troublesome ;  wild  beasts,  reptiles,  and  alligators, 
have  to  be  destroyed,  although,  upon  the  whole,  they  are  not  so 
dangerous  as  they  are  generally  supposed  to  be.  The  rains  du- 
ring  a  particular  season  are  very  heavy,  and  there  are  not  the 
same  conveniencies  of  communication  as  in  old  civilized  coun¬ 
tries,  although  the  water  communication  of  the  Maranon  and  its 
tributaries  affords  great  facility. 

It  is  not  impossible,  and  perhaps  not  improbable,  that  the  pro¬ 
vinces  of  Maranon  and  Para  may  separate  from  the  rest  of  Bra¬ 
zil.  Previous  to  the  Royal  family  going  over  from  Portugal,  these 
provinces  had  a  separate  governor-general,  owing  to  the  distance 
and  difficulty  of  communication  between  them  and  Rio  Janeiro, 
which  indeed  amounts  to  a  barrier.  When  we  were  in  the 
country,  one  of  the  principal  persons  we  met,  remarked,  that  the 
province  of  Para  was  large  enough  to  form  an  empire,  or  have 
a  government  of  its  own.  In  point  of  extent,  such  is  certainly 
the  case,  but  the  province  of  Para  is  at  present  far  behind  in  po¬ 
pulation  and  civilization.  Was  it  not  for  the  jealousy  which  un¬ 
fortunately  for  both  parties  has  sprung  up  between  the  Portu¬ 
guese  and  Brazilians,  Portugal  and  Para  might  still  derive  mu¬ 
tual  advantages  from  communication.  Tliere  is  room  enough 
in  the  immense  unappropriated  regions  of  Para  for  all  the  Por¬ 
tuguese  in  Europe  to  locate  themselves,  without  injury  or  incon¬ 
venience  to  the  present  inhabitants.  Europeans  must,  however, 
remember  that  the  South  Americans  will  no  longer  submit  to 
the  arbitrary  domineering  measures  that  have  been  exercised  to¬ 
wards  them.  The  title  of  “  Mea  branco”  is  indeed  still  con¬ 
sidered  too  much  an  authority  for  exercising  outrages  on  those 
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who  do  not  possess  it,  but  a  South  American  is  now  no  longer 
ashamed  of  owning  his  country. 

Perhaps,  upon  the  whole,  the  animosity  that  exists  between 
the  Brazilians  and  Portuguese  is  not  so  vehement  in  the  province 
of  Para  as  in  other  parts  of  Brazil. 

I  cannot  close  this  paper  without  remarking,  that  on  my  re¬ 
turn  from  my  expedition  down  the  Maranon,  I  presented  near¬ 
ly  fifty  specimens  of  natural  productions,  &c.  to  the  Adelphi 
Society  of  Arts,  Manufactures  and  Commerce.  They  were,  it 
is  true,  little  more  than  rubbish,  when  viewed  in  any  other  light 
than  that  of  specimens,  but  they  were  specimens,  and  as  such 
had  been  collected  by  me  with  no  small  trouble.  Whether  the 
Adelphi  Society  have  examined  them,  they  can  themselves  best 
state ;  whether  my  specimens  from  the  Maranon  were  beneath 
their  notice,  subsequent  events  will  probably  prove.  They  have 
been  civil,  and  have  bestowed  upon  me  one  of  their  silver 
medals,  for  what  they  are  pleased  to  call  a  “  pigment but 
when  I  last  inquired,  several  of  the  specimens  of  natural  produc¬ 
tions  were  said  to  be  still  “  unknown.” — Your  obedient  servant, 
H.  Lister  Maw,  Lieutenant  R.  N. 

AxHENiEUM,  London, 

September  24.  1831. 


Remarks  on  Thermal  Springs,  and  their  Connexion  with  Vol¬ 
canos.  By  Charles  Daubeny,  M.  D.  F.  R.  S.,  Professor 
of  Chemistry  in  the  University  of  Oxford.  Communicated 
by  the  Author. 

During  my  residence  at  Geneva  in  1830,  I  communicated  to 
the  Natural  History  Society  of  that  city,  which  had  done  me 
the  honour  to  enrol  me  amongst  its  members,  a  brief  statement 
of  some  observations  which  I  had  at  different  times  made,  re¬ 
specting  the  disengagement  of  azotic  gas  from  various  warm 
springs. 

Although  the  memoir  alluded  to  has  since  been  inserted  in 
the  Bibliotheque  Universelle,  and  has  from  thence  found  its  way 
into  Boue’s  Journal.de  Geologie,  yet,  as  no  notice  has  been  ta- 
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ken  of  it  in  any  British  Periodical,  and  as  the  conclusions  to  [ 
which  it  leads  seem  intimately  connected  with  some  former  in-  [ 
quiries  of  my  own,  which,  though  of  a  different  description,  had 
reference,  nevertheless,  to  the  subject  here  under  consideration, 

I  shall  make  no  apology  for  embodying  the  substance  of  this  ‘ 
communication,  together  with  the  results  of  the  latter  inquiry, 
in  the  following  remarks  on  the  general  relation  subsisting  be-  f 
tween  the  phenomena  of  thermal  waters  and  those  of  volcanos. 


In  the  treatise  which  I  published  on  the  latter  subject  in 
1826  *,  my  attention  was  principally  confined  to  phenomena  at¬ 
tributed,  as  it  were,  by  universal  consent,  to  the  agency  of  vol¬ 
canos  ;  so  that,  in  attempting  to  account  for  their  operations,  I 
kept  for  the  most  part  out  of  sight  those  effects,  concerning  the 
origin  of  which  a  difference  of  opinion  might  obtain. 

I  therefore  excluded  from  my  consideration  the  phenomena  of 
warm  springs,  not  having  at  that  time  collected  sufficient  data 
to  satisfy  myself,  whether  they  ought,  generally  speaking,  to 
be  attributed  to  the  same  deep-seated  cause,  as  that  which  was 
supposed  to  occasion  the  eruptions  of  a  burning  mountain. 

Feeling,  however,  that  my  undertaking  must  be  considered 
incomplete,  until  the  question  as  to  hot  springs  had  been  set  at 
rest,  I  have  at  intervals  employed  myself,  ever  since  the  publi¬ 
cation  of  the  volume  alluded  to,  in  collecting  facts,  either  from 
personal  observation,  or  the  researches  of  others,  calculated  to 
throw  light  upon  the  natural  history  of  the  latter.  Of  these  in¬ 
quiries,  the  results  most  connected  with  the  question  here  al¬ 
luded  to  may  be  divided  into  two  heads :  the  former  having  re¬ 
ference  to  the  physical  and  geological  position  of  thermal  wa¬ 
ters  ;  the  latter  to  the  gaseous  products  which  accompany  them. 
And  whilst  the  former,  by  associating  their  exalted  temperature 
with  the  general  cause  of  subterranean  movements,  serves  to 
give  a  degree  of  extension  to  volcanic  operations  throughout  the 
globe,  which  we  should  otherwise  be  little  disposed  to  admit, 
the  latter  lends,  if  I  mistake  not,  an  additional  testimony  in  fa¬ 
vour  of  that  mode  of  accounting  for  their  existence,  which,  in 
the  treatise  alluded  to,  I  have  attempted  to  confirm,  by  shew- 
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ing  how  completely  all  the  phenomena  that  accompany  the  dif¬ 
ferent  stages  of  an  eruption,  or  which  are  consequent  upon  it, 
may  be  explained  on  the  principles  of  the  theory  which  I  have 
therein  adopted. 

If  we  examine  the  geological  position  of  the  thermal  springs 
most  accurately  known  to  us,  they  will  be  found  situated,  for 
the  most  part,  in  one  of  three  positions ;  either  in  the  vicinity  of 
active  or  extinct  volcanos  ;  or,  secondly,  in  the  neighbourhood  of 
some  one  of  those  chains  of  mountains,  which,  according  to  a 
prevailing  theory  *,  have  been  uplifted  by  some  violent  action, 
which  took  place  underneath  them  since  their  materials  were 
originally  deposited  ;  or,  thirdly,  in  some  position,  which,  though 
remote  from  any  of  these  leading  systems  of  elevation,  exhibits, 
either  in  its  individual  aspect,  or  in  the  general  configuration  of 
the  surrounding  country,  marks  of  certain  physical  convulsions. 
Some,  indeed,  of  these  warm  springs  are  so  placed,  as  to  com¬ 
bine  all  these  three  conditions,  and  many  more  unite  in  them¬ 
selves  both  the  second  and  third  ;  but,  without  pausing  to  esti¬ 
mate  the  force  of  that  accumulation  of  evidence  which  in  these 
cases  is  afforded,  I  shall  merely  give  some  examples  of  springs 
met  with  in  these  different  positions,  and  consider  how  far  we 
shall  be  justified  in  assigning  to  each  class  a  volcanic  origin. 

The  first  of  these,  indeed,  need  not  detain  us  long,  for  it  is 
well  known,  that  every  system  of  volcanos  with  which  we  are  ac¬ 
quainted  has  its  range  of  hot  springs  contiguous,  and  that  not 
only  Vesuvius  and  Hecla,  which  are  in  an  active  condition, 
evince  in  this  manner  an  unceasing  energy,  even  during  the  pe¬ 
riods  of  their  apparent  intermittence,  but  that  the  volcanos  of 
Hungary,  or  of  Bohemia,  which,  from  a  time  anterior  to  all  his¬ 
tory  have  appeared  to  be  dormant,  still  retain  these  indications 
of  continued  vitality.  Neither  can  it  be  doubted  that  the  cause, 
which  maintains  the  temperature  of  these  springs  at  present,  is 
the  same  as  that  which  gave  birth  to  their  eruptions  primarily  ; 
for  there  is  not  a  more  unbroken  line  of  connexion  between  the 
active  volcanos  still  existing  in  Sicily  and  in  Campania,  and  the 
extinct  ones  recognised  in  France  and  Hungary,  than  that 


•  See  Mens.  Elie  de  Beaumont’s  Recherches  sur  Ics  Revolutions,  &c. 
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which  may  he  traced  from  the  Geysers  of  Iceland,  to  the  nearly 
boiling  waters  connected  with  that  dormant  volcanic  action, 
which  we  observe  in  some  spots  in  the  neighbourhood  of  Na¬ 
ples,  and  from  thence,  again,  to  those  of  somewhat  more  mode¬ 
rate  temperature,  which  issue  from  the  trachytic  and  other  ig- 
nigenous  nxiks  of  Mont  Dor  in  Auvergne,  or  of  Glasshutte  near 
Schemnitz.  In  such  cases  as  these,  the  combined  weight  of  evi¬ 
dence  derived  from  their  temperature,  their  geological  jiosition, 
and  the  nature  of  their  gaseous  products,  appears  almost  irre¬ 
sistibly  to  establish  a  volcanic  origin. 

I  proceed,  then,  to  the  second  class  of  hot  springs,  those  con¬ 
nected  with  ridges  or  chains  of  mountains,  which  are  generally 
regarded  as  produced,  in  consequence  of  the  strata  composing 
them  having  been  lifted  up  into  their  present  highly  inclined 
position,  from  one  more  nearly  approaching  to  an  horizontal  one, 
by  some  cause  acting  from  beneath. 

Perhaps  there  is  no  chain  which  affords  a  fairer  illustration 
of  this  class  of  springs,  than  the  Pyrenees,  these  mountains 
being,  along  the  whole  extent  of  their  northern  declivity,  ac¬ 
companied  by  a  succession  of  thermal  waters,  which  from  their 
supjwsed  medicinal  virtues  have  long  attracted  attention. 

Now,  if  we  assume  the  elevation-theory  as  applicable  to  this 
system  of  mountains,  we  might  expect  to  trace  a  continuance  of 
that  volcanic  action,  which  originally  produced  these  effects,  any 
where  within  the  limits  of  the  chain,  where  the  valleys  had  been 
excavated  to  a  depth  sufficiently  great  to  bring  us  nearly  into 
contact  with  the  central  granite,  or,  more  correctly  speaking,  the 
radius  over  which  the  force  in  question  had  been  exerted  in  its 
greatest  intensity.  Hence  we  might  reasonably  look  for  hot 
springs  even  at  a  distance  from  the  axis  of  the  chain,  in  gorges 
cut  to  a  great  depth  through  the  strata  ;  whilst,  near  the  axis, 
we  should  be  prepared  to  meet  with  them  bursting  out  occa¬ 
sionally  even  at  a  considerable  elevation.  Thus  the  distance  of 
Bagneres  di  Bigorre  from  the  axis  of  the  chain  does  not  prevent 
the  occurrence  of  thermal  waters  in  this  locality,  the  valley  from 
which  they  issue  being  at  a  low  level ;  neither  does  the  elevation  of 
Barege  occasion  its  springs  to  come  out  cold,  because,  from  its 
situation  near  the  centre  of  the  chain,  the  source  of  the  heat  may 
be  presumed  to  lie  almost  immediately  underneath  it. 
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Nevertheless  the  occurrence  of  hot  springs  is  rendered  more 
probable  where  both  these  conditions  concur ;  and  hence  we 
shall  generally  find,  that  in  mountainous  tracts  they  are  placed 
in  gorges  which  lie  at  a  comparatively  low  elevation.  Thus  M. 
Delarive  has  observed  in  the  Alps,  that  the  hot  baths  of  St  Ger- 
vois  are  situated  exactly  on  the  spot  which,  of  all  others,  com¬ 
bines  most  completely  the  conditions,  of  approaching  in  the  near¬ 
est  degree  to  the  centre  of  the  chain,  and  being  at  the  same  time 
least  elevated  above  the  level  of  the  ocean. 

Another  very  probable  position  for  a  thermal  spring  is  near 
the  line,  at  which  the  elevation  of  a  chain  of  mountains  appears 
to  have  commenced.  Thus  the  springs  of  Dax,  in  the  Depart¬ 
ment  des  Landes,  of  Oleron  near  Pau,  of  Capvern  near  Ba- 
gneres,  of  Encausse  near  St  Gaudens,  &c.  cxicur  near  the  line 
at  which  the  mountains  of  the  Pyrenees  begin  to  rise  from  the 
plain,  the  boundary,  as  it  were,  between  the  rocks  that  have 
been  uplifted,  and  those  that  were  subsequently  deposited. 

It  is  remarkable,  that  the  hot  spring  of  Aix,  in  Province, 
gushes  out  just  about  the  point  at  which  the  line  of  elevation 
belonging  to  the  Pyrenees  would  be  intersected  by  another  line 
Utat  should  represent  the  elevation  of  the  Dauphiny  Alps, — a 
position  in  which  the  chances  of  volcanic  agency  manifesting  it¬ 
self  are  of  course  doubled.  The  contiguity,  also,  of  the  baths  of 
Aix  to  some  remarkable  dislocations  of  the  strata  has  been  al¬ 
ready  pointed  out  by  Messrs  Murchison  and  Lyell,  in  their 
memoir  on  the  fresh-water  formations  of  that  district  *,  so  that 
here  the  third  condition  laid  down  as  favourable  to  the  appear¬ 
ance  of  thermal  waters  concurs  with  the  second. 

The  particular  circumstances  connected  with  the  geological 
position  of  many  thermal  waters  in  Rousillon  seemed  also,  so  far 
as  I  could  judge  from  the  cursory  attention  I  was  able  to  bestow 
upon  them  last  autumn,  calculated  to  confirm  that  opinion  of 
their  volcanic  origin,  which  their  general  position,  near  the  base 
of  an  elevated  chain  of  mountains,  suggested.  In  several  cases, 
as  at  Aleth,  Rennes,  and  Campagne,  a  change  of  dip  seemed  to 
occur  just  where  the  springs  burst  out,  coupled,  in  the  case  of 
Aleth,  with  the  fact  of  the  gorge,  through  which  the  river  Aude 
passes  just  Ixjfore  it  reaches  the  locality  of  the  spring,  being 
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highly  abrupt,  and  placed  at  right  angles  to  the  general  direc¬ 
tion  of  the  valleys  contiguous ;  circumstances  which,  taken  to¬ 
gether,  suggest  the  idea  of  violent  action  having  occurred  in  the 
vicinity  of  this  spring. 

At  St  Paul  de  Fenouilhedes,  on  the  road  from  Carcassone  to 
Perpignan,  near  the  town  of  Gaudies,  a  warm  spring,  having  the 
temperature  of  22°  Reaumur,  gushes  out  from  the  bottom  of  a 
vertical  cleft  or  fissure  in  the  range  of  hills  which  bound  the 
valley  to  the  west.  It  is  evident,  both  from  the  extreme  narrow¬ 
ness  and  depth  of  this  cleft,  that  water  has  not  occasioned  it ; 
and  the  appearance  of  the  rocks  on  either  side  shews  that  they 
have  been  acted  upon  by  violence.  At  a  little  distance  both  to 
the  north  and  south  of  the  spot  at  which  the  cleft  occurs,  the 
limestone  rock  capping  the  ridge  pursues  an  almost  horizontal 
direction,  and  a  series  of  schistous  strata,  consisting  of  gritstones 
and  marls,  is  seen  underneath  it,  occupying  nearly  the  same 
level  for  a  considerable  extent.  But  the  calcareous  rock  just 
mentioned,  when  it  approaches  the  cleft  on  either  side,  suddenly 
sinks  downwards  so  far,  that  the  subjacent  schists  in  consequence 
altogether  disappear,  and  the  limestone  is  brought  down  to  the 
lowest  level  of  the  valley ;  thus  demonstrating,  that  the  formation 
of  the  fissure  was  accompanied  by  a  very  considerable  dislocation 
of  the  strata  in  which  it  occurs.  (Vide  PI.  III.  Fig.  2.) 

It  may  be  asked,  whether,  besides  that  general  suspicion  of 
volcanic  agency  which  many  geologists  are  apt  to  entertain  in 
the  case  of  all  uplifted  chains  of  mountains,  there  are  any  phe¬ 
nomena  observable  in  the  Pyrenees  which  particularly  point  to  the 
operation  of  the  same  cause  ?  To  this  it  may  be  replied,  that  on 
the  Spanish  side,  the  extinct  volcanos  of  Ollot  in  Catalonia,  and 
on  the  French,  those  that  occur  at  Agde,  near  Montpellier,  and 
in  various  parts  of  the  Cevennes,  seem  connected  with  the  same 
system  of  causes. 

Earthquakes  also,  according  to  M.  Palassou  *,  are  frequent 
in  all  pans  of  this  chain,  though  most  destructive  on  the  Spa¬ 
nish  side,  where,  it  is  to  be  observed,  hot  springs  are  rare. 
Nevertheless,  even  at  Bagneres  de  Bigorre,  several  houses  were 
thrown  down  by  an  earthquake  that  occurred  in  1660,  at  which 
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time  the  hot  springs  became  suddenly  cold.  It  has  been  re¬ 
marked,  that  the  earthquake  which  was  experienced  on  the  25th 
of  May  1750,  had  for  its  central  point  the  neighbourhood  of  the 
Pyrenees ;  for  nowhere  were  its  shocks  so  violent,  or  the  damage 
occasioned  by  it  so  considerable,  as  in  that  chain,  especially  in 
the  valley  of  Lavedar.  The  village,  in  which  occurs  the  ther¬ 
mal  spring  called  Eaux  chaudcs,  seems  particularly  exposed  to 
this  visitation.  In  the  case  of  the  most  recent  of  these  earth¬ 
quakes,  that  of  the  22d  of  May  1814,  it  has  been  remarked  that 
the  direction  of  the  shock  was  nearly  parallel  to  that  of  the  chain 
itself. 

The  constitution  of  the  thermal  waters  of  the  Pyrenees  is  such 
as  to  confirm  the  idea  of  their  being  connected  with  volcanic  ope¬ 
rations.  It  will  be  seen  by  reference  to  my  Description  of  Vol¬ 
canos,  page  376,  that  the  gases  resulting  from  the  operations 
which  occasion  them,  are  muriatic  acid,  sulphurous  acid,  sul¬ 
phuretted  hydrogen,  carbonic  acid,  and  nitrogen ;  but  that  of 
these,  muriatic  acid  and  sulphurous  acid  are  chiefly  emitted 
during  a  period  of  vigorous  action,  whilst  sulphuretted  hydrogen, 
carbonic  acid,  and  nitrogen,  generally  make  their  appearance 
when  the  process  is  in  a  more  dormant  condition.  Now  it  is 
important  to  observe,  that,  according  to  Longchamp,  a  chemist 
expressly  appointed  by  the  late  government  of  France  to  exa¬ 
mine  the  mineral  waters  of  that  kingdom,  azotic  gas  is  disen¬ 
gaged,  often  very  abundantly,  from  every  thermal  water  found  in 
or  near  the  Pyrenees,  and  that  sulphuretted  hydrogen,  though  of 
rare  occurrence  at  the  foot  of  these  mountains,  is  almost  univer¬ 
sally  present  in  the  hot  springs  that  make  their  appearance  near 
the  axis  of  the  chain. 

The  local  position,  therefore,  no  less  than  the  gaseous  con¬ 
tents,  of  most  thermal  waters  in  the  Pyrenees,  tend  to  confirm 
the  opinion,  which  their  occurring  at  the  foot,  and  in  the  bosom, 
of  an  uplifted  chain  of  mountains  would  of  itself  lead  us  to  en¬ 
tertain  ;  for  although  the  cause  of  the  elevation  of  extensive 
tracts  of  country  partakes  of  the  uncertainty,  belonging  more  or 
less  to  all  those  efl'ects,  which  have  never  been  witnessed  during 
the  period  of  their  accomplishment,  yet  when  we  perceive  that 
the  most  analogous  phenomena  of  which  we  have  any  experience 
are  attributable  to  earthquakes — themselves  volcanic  phenomena. 
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— and  that  the  forces  seen  in  operation  during  a  volcanic  erup-  5 
tion  are  such  as,  if  developed  on  a  larger  scale,  would  be  fully 
adequate  to  produce  such  results,  we  cannot  but  regard  it  as 
most  philosophical  to  look  upon  the  elevation  of  these  chains  as 
the  effects  of  those  same  forces,  which  give  rise  to  volcanos  in  the 
present  day. 

The  same  kind  of  reasoning,  which  has  been  applied  to  the 
springs  of  the  Pyrenees,  might  be  extended  to  others  similarly 
circumstanced,  as  to  many  at  the  foot  of  the  Alps,  those  near 
the  Iliesengebirge  in  Silesia,  and  perhaps  those  described  at  tbe 
foot  of  the  Caucasus. 

There  are,  however,  many  hot  springs  in  various  parts  of  the 
globe,  which  lie  too  remote  from  any  of  these  great  systems  of 
elevation,  to  be  attributed  with  any  degree  of  probability  to 
sucb  a  cause. 

Those  of  Bath,  Clifton,  and  Buxton,  are  prominent  instances 
of  this  kind,  and  the  apparent  absence  of  any  indications  of  vol¬ 
canic  agency  of  a  recent  date  in  their  neighbourhood,  led  me,  in 
my  work  on  Volcanos  (p.  363),  to  conclude,  that  their  heat 
must  be  accounted  for  by  other  causes  of  a  more  local  nature. 

A  farther  examination  has  since,  however,  convinced  me,  that 
in  many  of  these  instances  also,  the  spots  in  which  they  are  found  \ 
exhibit  proofs  of  violent  convulsions  having,  at  some  period  or  [ 
other,  taken  place  in  their  vicinity.  [ 

Now  if  such  a  conclusion  can  be  borne  out  in  a  great  majori¬ 
ty  of  cases,  it  would  seem  hardly  consistent  with  sound  reason-  [ 
ing,  to  assign  to  this  class  of  springs  a  different  origin  from  that 
which  we  have  been  led  to  attribute  to  those  found  in  the  two 
former  kinds  of  situation. 

A  good  illustration  of  this  is  supplied  us  by  the  spot,  whence  j 
issue  the  hot  waters  of  Carlsbad  in  Bohemia.  These  are  de¬ 
scribed  by  a  very  judicious  observer.  Von  Hoff,  as  issuing  from 
the  bottom  of  a  narrow  glen,  which  several  circumstances  would 
incline  us  to  attribute  to  the  effects  of  some  great  natural  con¬ 
vulsion,  rather  than  to  the  operation  of  ordinary  causes.  Thus, 
although  the  direction  of  the  defile  in  which  the  hot  springs  oc-  ■ 
cur  is  from  east  to  west,  yet  the  valleys  into  which  it  opens  at 
either  extremity  run  from  north  to  south  ;  so  that  there  seems  an 
equal  difficulty  in  referring  it  to  the  agency  of  any  mighty  mass 
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of  waters,  such  as  that  by  which  the  contiguous  rocks  may  have 
been  affected,  as  to  the  more  gradual  working  of  the  stream, 
wliich  at  presetJt  traverses  it  in  its  way  from  the  upper  to  the 
lower  longitudinal  valley  just  mentioned.  The  extreme  nar¬ 
rowness  of  tlie  glen  itself,  which  in  some  places  does  not  exceed 
150  feet,  and  the  greater  abruptness  of  the  rocks  by  which  it  is 
flanked,  than  of  those  found  elsewhere  in  the  same  neiglibour- 
iiood,  are  facts,  which  tend  to  separate  its  origin  from  that  which 
we  should  assign  to  the  generality  of  the  contiguous  valleys,  and 
which  speak  strongly  in  hehalf  of  our  considering  it  as  occasion¬ 
ed  by  some  sudden  violence. 

The  nature  of  the  rocks  themselves  also  favours  the  same  con¬ 
clusion.  High  up  on  either  side  of  the  valley,  they  are  com¬ 
posed  of  granite,  but  towards  its  bottom,  wherever  the  nature 
of  the  substratum  is  not  concealed  by  the  calc-sinter  which  the 
springs  at  the  present  time  deposit,  they  are  found  to  consist  of 
breccia,  made  up  of  fragments  of  the  granitic  rock,  cemented  by 
infiltrations  of  siliceous  or  calcareous  matter.  As  this  breccia 
is  not  found  elsewhere,  we  have  strong  reason  for  supposing  the 
material  of  which  it  is  made  up,  to  have  been  torn  from  the 
granitic  rocks  adjacent,  at  the  very  time  when  this  fissure  was 
occasioned.  The  alteration  observed  in  the  nature  of  the 
cementing  ingredients,  is  consistent  with  what  we  observe  in  hot 
springs  of  unquestionable  volcanic  origin,  in  which  it  is  found, 
that  silex  is  held  in  solution  when  the  action  is  recent  and  ener¬ 
getic,  but  gradually  gives  place  to  calcareous  impregnations  as 
the  latter  becomes  more  languid. 

Still  more  remarkable  is  the  gorge  out  of  which  gushes  the 
hot  spring  of  PfefFers  in  the  Grisons,  a  fissure,  says  Ebel, 
from  400  to  664  feet  in  depth,  so  perpendicular,  that  the  pro¬ 
visions  required  for  the  inmates  of  the  bath  are  lowered  from 
ropes  attached  to  the  summit  of  the  cliff,  and  so  narrow,  that 
the  rocks  in  some  places  touch  overhead,  and  nowhere  perhaps 
are  more  than  thirty  feet  apart.  M.  Ebel  remaiks,  with  reason, 
that  such  a  phenomenon  cannot  be  attributed  to  the  river  which 
now  flows  through  the  glen,  but  accounts  for  it  by  the  action  of 
some  larger  botly  of  water  that  once  swept  over  the  country, — a 
position  in  my  judgment  just  as  untenable.  The  only  possible 
explanation  of  such  a  phenomenon  is  to  be  found  in  some  convul- 
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sion  of  nature,  such  as  that  caused  by  an  earthquake,  or  the 
sudden  elevation  of  a  large  tract  of  the  country. 

Now,  that  a  great  change  has  taken  place  in  the  physical 
tructure  of  the  country  near  Pfeffers,  would  seem  from  the  fact,  i 

for  which  I  may  quote  the  authority  of  Ebel,  that  the  Rhine,  [ 

instead  of  flowing,  as  it  now  does,  almost  due  north  to  the  Lake  I 

of  Constance,  was  at  one  time  deflected  to  the  east  in  the  direc-  { 

tion  of  the  Lake  of  Wallenstadt,  owing  to  the  barrier  that  ori-  j 

ginally  existed  at  the  pass  of  St  Lucia,  where  the  mountains  pre-  ; 

sent  the  appearance  of  having  been  riven  asunder  by  some  sub¬ 
sequent  violence.  For  the  evidence  in  support  of  this  I  must 
refer  to  M.  Ebel’s  work. 

The  other  hot  springs  in  Switzerland  appear  under  circum¬ 
stances  for  the  most  part  similar.  Those  of  W eissenburg,  in 
the  Canton  of  Berne,  rise  out  of  a  gorge  of  the  same  kind  as  that 
of  Pfeffers ;  those  of  Loueche  appear  at  the  foot  of  the  mural 
precipice  of  the  Gemmi,  in  the  midst  of  indications  of  great  ^ 
confusion  ;  whilst  the  spring  of  Baden,  in  the  Canton  of  Ar- 
govie,  from  which  that  of  Scinznach  is  not  far  removed,  lie  near 
the  point  where,  in  consequence  of  the  two  mountains  of  Staffe- 
legg  and  Lagern  having  been  severed  asunder  by  some  great 
convulsion,  the  waters  of  the  Rhine  and  of  the  other  rivers, 
which  appear  to  have  constituted  a  single  lake,  extending  from 
Coire  in  the  Grisons  to  this  mountain  ridge,  including  the 
Lakes  of  Zurich  and  Wallenstadt,  with  the  intermediate  country, 
in'one  continuous  sheet  of  water,  flowed  off  by  the  channel  now 
taken  by  one  of  the  rivers,  the  Limmat,  alone.  Thus  the  Rhine 
may  be  supposed  to  owe  its  original  direction  to  the  event  which 
produced  one  hot  spring,  and  its  present  course  to  that  which  : 
occasioned  another.  [ 

If  we  turn  from  the  hot  springs  of  the  Continent  to  those  of 
our  own  country,  we  shall  find  them,  in  the  majority  of  instances, 
connected  with  proofs  of  similar  convulsions. 

Such  appears  to  be  the  case  with  regard  to  that  of  St  Vin¬ 
cent’s  rocks  near  Clifton.  We  have  the  authority  of  Messrs 
Buckland  and  Conybeare  for  considering  the  defile  from  which 
this  hot  spring  issues,  and  which  turns  the  river  Avon  aside 
from  the  valley  leading  through  Long  Ashton  and  Nailsea  to 
the  Bristol  Channel,  conducting  it  through  the  limestone  chain 
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of  Leigh  Down  into  the  Severn,  as  the  result  of  some  internal 
derangement  in  the  strata  brought  about  by  disturbing  causes 
of  great  antiquity. 

Every  one  who  has  been  to  Matlock,  will  have  recognised  the 
great  similarity  between  the  character  of  the  gorge,  out  of  which 
its  tepid  springs  issue,  and  that  of  St  Vincent’s  rocks  near  Bris¬ 
tol.  But  the  researches  of  geologists  have  shewn,  that  this  re¬ 
semblance  is  not  merely  confined  to  the  surface,  and  that  more 
decisive  evidence  of  disturbance  may  be  collected  from  the  struc¬ 
ture  of  the  rocks  which  form  these  precipices.  Mr  Whitehurst, 
many  years  ago,  pointed  out  the  existence  of  a  great  fault  in 
the  valley  of  Matlock,  produced  by  the  limestone  and  toadstone 
strata  being  tilted  up  in  a  westerly  direction  to  that  degree,  as  to 
occasion  them  to  rise  abruptly  to  the  summit  of  Masson  Low*. 
This  elevation  was  productive  of  a  fracture  in  the  above  rocks, 
near  the  place  where  the  river  Derwent  now  flows,  the  upper 
bed  of  limestone  on  the  western  side  of  the  valley  being  brought 
down  below  the  second  bed  on  the  east,  and  the  first  bed  of 
toadstone  on  the  one  side  being  parallel  to  the  second  bed  on 
the  other.  The  connexion  of  this  tepid  spring  with  the  cause 
of  this  dislocation  will  be  further  corroborated,  if  we  may  be 
permitted  to  give  credence  to  the  observations  made  subsequent¬ 
ly  by  Mr  Farey-f-,  who  professes  to  have  traced  this  same  fault 
from  its  commencement  at  Cromford,  below  Matlock,  into  Staf¬ 
fordshire,  and  from  thence  northwards  as  far  as  Buxton,  where 
it  was  particularly  examined  during  the  building  of  the  Crescent, 
and  was  found  to  pass  through  the  spot  from  whence  the  ther¬ 
mal  water  isssue. 

But  if  Mr  Farey  is  to  be  believed,  these  are  not  the  only 
warm  springs  that  occur  near  this  fault,  for  the  latter,  accord¬ 
ing  to  his  statement,  stretches  from  Buxton  in  a  north-westerly 
direction  to  the  village  of  North  Bradwell,  where  is  another 
spring  having  the  temperature  of  58°,  and  appears  to  terminate 
at  Litton  near  Tideswell,  about  a  mile  from  Stoney  Middleton, 
where  there  is  a  third  spring  which  raises  the  thermometer  in 
the  coldest  weather  to  64°. 

•  See  Whitehurst’s  Theory  of  the  Earth,  Plate  2. 

t  See  Farey’s  Derbyshire,  vol.  L  on  the  great  limestone  vault ;  and  hia 
map  of  the  county,  in  which  the  line  of  faults  is  traced. 
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The  only  other  springs  in  Derbyshire,  which  appear  to  be  at 
all  elevated  above  the  medium  temperature  of  the  climate,  are  one 
in  Stoke  Park,  which,  being  little  more  than  a  mile  from  Stoney 
Middleton,  may  possibly  be  influenced  by  the  same  cause  as  the 
former,  and  one  in  the  town  of  Bakewell,  which,  though  not  ac¬ 
tually  upon  a  fault,  is  in  a  manner  encircled  by  one,  which,  ac¬ 
cording  to  Mr  Farey,  sweeps  round  from  Beely,  on  the  south¬ 
west  of  Bakewell,  to  Alport,  thence  to  Over  Haddon,  and  ter¬ 
minates  north-west  of  Bakewell,  near  to  Baslow. 

But  the  line  of  faults,  and  the  country  contiguous  to  them, 
seem  in  Derbyshire  to  be  peculiarly  favourable  to  the  rise,  not 
only  of  thermal  springs,  but  also  of  carbonated  or  petrifying 
ones,  as  will  be  seen  by  the  list  given  of  the  latter  by  Mr  Farey, 
in  page  458.  Of  these,  it  may  be  observed,  by  reference  to  his 
map,  that  nine  out  of  twelve  lie  either  ujwn  the  great  limestone 
fault,  or  very  near  it,  viz.  that  of  Alport  near  Yolgrave,  Brass- 
ington  near  Wirksworth,  Cressbrook  Dale  near  Litton,  Matlock 
Bath,  Monk’s  Dale  west  of  Tideswell,  Slaley  in  Bonsai  Dale, 
Tideswell,  and  Wormhill.  We  must  also  not  forget,  that  these 
springs  occur  in  a  country,  which,  at  some  remote  period,  has 
been  the  scene  of  decided  volcanic  action ;  and  that,  from  what 
we  know  of  the  long  continuance  of  such  operations  in  other 
parts  of  the  world,  it  would  be  rash  to  assign  a  limit  to  its 
duration  in  Derbyshire,  or  refuse  to  attribute  the  phenomena  of 
its  springs  to  such  a  cause,  merely  because  it  has  not  manifested 
itself  in  an  energetic  form  since  the  period  of  the  mountain- 
limestone-formation. 

The  connexion  of  carbonated  springs  with  faults  has  likewise 
been  observed  in  other  parts  of  England.  My  friend  Mr  Phil¬ 
lips  of  York  informs  me,  that  he  has  noticed  a  series  of  petrify¬ 
ing  springs,  of  which  Knaresborough  is  the  most  noted,  coin¬ 
ciding  with  the  direction  of  a  great  fault  which  he  has  traced 
through  a  part  of  Yorkshire.  The  connexion  of  carbonated 
waters  with  dislocations  of  the  strata  has,  however,  been  still 
more  satisfactorily  traced  in  Germany,  where  they  have  been 
found  to  issue  from  what  have  been  termed  circular  valleys 
of  elevation,  that  is  to  say,  valleys,  which  are,  or  appear  at  one 
time  to  have  been,  enclosed  by  escarpments,  the  strata  dip- 
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ping  away  in  all  directions  from  the  centre  towards  the  circum¬ 
ference.  Several  valleys  in  Westphalia  exhibit  this  remarkable 
structure,  but  none  more  strikingly  than  that  in  which  the  cold 
chalybeate  of  Pyrmont  is  situated.  In  this  instance  the  rocks 
are  composed  of  the  variegated  sandstone,  the  inuschelkalk  lime¬ 
stone,  and  the  keuper,  which  are  seen  overlapping  each  other  in 
the  hills  bounding  the  valley,  but  dipping  in  opposite  directions 
on  opposite  sides  of  it,  so  as  to  present  every  where  escarp¬ 
ments  fronting  each  other.  From  the  bottom  of  the  valley,  car¬ 
bonic  acid  is  constantly  issuing  in  large  quantities,  impregnating 
the  springs  of  water,  and  accumulating  in  dry  pits  and  caverns. 
The  valley  of  Dryburg,  and  other  spots  in  the  same  country, 
noted  for  the  occurrence  of  cold  carbonated  springs,  exhibit  a 
similar  conformation  of  their  strata.  {Vide  PI.  III.  Fig.  3.) 

Professor  Buckland,  in  his  Memoir  on  Valleys  of  Elevation, 
published  in  the  Transactions  of  the  Geological  Society*,  had 
previously  pointed  out  the  occurrence  of  such  valleys  in  this 
country  ;  and  it  is  remarkable,  that  the  most  important  of  our 
chalybeates,  that  of  Tunbridge,  is  found  in  this  kind  of  situa¬ 
tion.  Now,  the  relative  position  of  the  strata  in  these  valleys 
just  as  obviously  suggests  the  idea  of  their  having  been  affected 
by  some  convulsion  of  nature,  as  the  highly  inclined  rocks  of  al¬ 
pine  countries ;  and  it  is  impossible  to  conceive,  either  that  they 
could  have  l)een  deposited  in  the  first  instance  at  so  high  an 
angle,  and  with  such  a  variety  of  dip,  or  that  there  should  have 
been  such  a  coincidence  between  the  elevation  of  their  escarp¬ 
ments  on  the  opposite  sides  of  the  valley,  if  the  beds  had  not 
been  once  in  continuity.  This  inference  is  further  corroborated 
by  observing  that  carbonated  springs  are  the  common,  and  per¬ 
haps  the  almost  universal,  concomitant  of  volcanos,  especially  of 
those  called  extinct.  Thus,  they  abound  near  Bonn  and  Cob- 
lentz  among  the  extinct  volcanos  of  the  Rhenish  provinces,  and 
in  the  mountains  of  Nassau  contiguous.  The  same  country, 
too,  it  has  been  observed,  which  throws  out  hot  springs  at  a  low 
level,  or  at  a  point  more  contiguous  to  the  supposed  focus  of  the 
volcanic  action,  affords  cold  carbonated  ones  at  a  higher  level, 
or  at  a  point  more  remote.  Thus  the  hot  springs  of  Ems  and 
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Wiesbaden  are  found  near  the  base  of  the  Taunus  Mountains, 
whilst  the  cold  effervescing  ones  of  Schwalbach  and  Fachingen 
occur  higher  up  in  the  same  chain  ;  thus,  too,  the  same  district 
which  gives  rise  to  the  thermal  waters  of  Aix  la  Chapelle,  fur¬ 
nishes  the  chalybeates  of  Spa  near  the  summit  of  the  hills  above. 
This  renders  it  probable,  that  such  carbonated  springs  may  in 
reality  have  acquired  warmth  from  the  focus  of  the  same  vol¬ 
cano,  which  served  to  heat  the  thermal  waters  of  the  low  coun¬ 
try,  but  that  they  have  been  robbed  of  this  excess  of  tempera¬ 
ture  by  passing  through  so  much  greater  an  extent  of  rock. 

The  only  warm  spring  in  England,  which  has  been  passed 
over  in  tbe  preceding  enumeration,  is  Bath,  and  this,  though 
not  immediately  connected  with  any  signs  of  disturbance,  occurs, 
if  I  am  rightly  informed,  in  the  vicinity  of  several  large  and  ex¬ 
tensive  faults*.  The  warmth  of  this  spring  has  indeed  been 
attributed  to  the  decomposition  of  pyrites,  in  which  the  lias 
clay,  from  whence  it  issues,  abounds ;  but  to  this  it  may  be  ob¬ 
jected,  that  the  same  stratum,  though  equally  charged  through¬ 
out  with  this  mineral,  nowhere  else  throws  out  springs  pos¬ 
sessing  more  than  the  medium  temperature,  and  yet  the  sul¬ 
phuretted  hydrogen  which  the  latter  so  frequently  contains, 
shews  a  decomposition  of  pyrites  to  be  going  on  in  several  other 
places.  Neither  do  the  Bath  waters  manifest  any  traces  either 
of  sulphur  or  of  sulphate  of  iron,  both  which  ought  to  be  present, 
if  their  heat  arose  from  the  cause  assigned. 

The  only  thermal  water  known  to  exist  in  Wales  is  in  the  val¬ 
ley  of  the  Taafe,  about  six  miles  north  of  Cardiff,  Glamorgan¬ 
shire  ;  and  it  will  be  seen  by  reference  to  the  geological  sketch 
(PI.  III.  Fig.  1.)  of  this  district*,  with  which  I  was  some  time 
ago  favoured  by  Mr  Conybeare,  that  its  position  is  near  the  point, 
at  which  the  beds  of  pennant,  of  shale,  of  millstone  grit,  and  of 
mountain-limestone,  begin  to  rise  at  a  considerable  angle  towards 
the  south.  Thus,  the  occurrence  of  a  fault,  or  a  dislocation  of 
the  strata,  at  a  spot  where  they  appear  to  be  inclined  at  so  high 

•  I  believe  I  may  quote  Mr  J.onsdale,  Secretary  to  the  Geological  Society, 
in  support  of  this  assertion,  and  it  is  well  known  that  I  could  not  appeal  to 
any  one  more  thoroughly  acquainted  with  the  stratification  in  the  neigh¬ 
bourhood  of  Bath,  than  that  gentleman. 


and  their  Connexion  with  Volcanos.  63 

an  angle,  if  not  established  by  observation,  is  at  least  not  an  im¬ 
probable  circumstance. 

Should,  then,  the  geological  position  of  warm  springs  in  ge¬ 
neral  be  such,  as,  in  conjunction  with  other  facts,  lends  counte¬ 
nance  to  the  idea  of  their  connexion  with  volcanic  phenomena, 
the  subject  will  acquire  a  much  more  universal  interest  than  it 
had  before,  from  the  vast  extension  which  it  will  give  to  the  range 
of  such  operations  manifested  in  different  parts  of  the  globe. 

It  will,  then,  be  no  longer  considered  necessary,  to  appeal  ex¬ 
clusively  to  the  effects  observed  in  such  spots  as  Etna  or  Vesu¬ 
vius,  when  the  hot  springs  met  with  in  every  country  in  Europe 
will  afford  us  indications  of  a  similar  kind  ;  neither  shall  we  re¬ 
gard  volcanic  action  as  an  exception  to  the  other  forces  of  nature, 
by  imagining  it  to  be  exerted  only  in  a  few  particular  spots,  and 
exclusively  as  an  agent  of  terror  and  destruction. 

The  hurricane  of  the  tropics,  which  roots  up  trees,  and  over¬ 
whelms  houses,  differs  in  degree  only  from  the  gales  of  more  tem¬ 
perate  regions;  the  earthquake,  though  really  formidable  in  a  few 
countries  only,  is  experienced  more  or  less  in  all  parts  of  the  globe; 
and  the  aurora  borealis,  which  brightens  up  the  long  night  of  a  po¬ 
lar  winter,  is  experienced  in  a  fainter  degree  even  in  more  south¬ 
ern  latitudes.  Why,  then,  in  defiance  of  all  analogy,  should  we 
confine  volcanic  action  purely  to  the  neighlxjurhood  of  the  sea, 
or  regard  it  as  manifesting  itself  solely  in  those  mighty  and  ter¬ 
rific  operations,  which  we  witness  during  the  eruption  of  a  burn¬ 
ing  mountain  ?  To  me,  at  least,  it  seems  more  philosophical  to 
imagine,  that  the  same  forces  are  at  work  in  a  greater  or  less  de¬ 
gree  throughout  the  globe,  and  that  the  evolution  of  carbonic 
acid,  or  the  increased  temperature  of  the  springs  that  issue  from 
the  earth,  may,  with  the  same  propriety,  be  looked  upon  in  the 
light  of  volcanic  phenomena,  as  eruptions  of  lava,  or  shocks  of 
an  earthquake. 

Proceeding,  then,  upon  this  assumption,  I  shall  next  consider, 
whether  any  thing  can  be  gathered  from  the  phenomena  of  hot 
springs,  ca|>ahleof  illustrating  the  real  nature  of  the  cause  from 
whence  they  arise,  and,  consequently,  of  confirming,  or  other¬ 
wise,  that  theory  of  volcanic  action  which  I  adopted  in  my  trea¬ 
tise  on  this  latter  subject. 

From  the  solid  contents  of  thermal  waters  little  information  of 


64  Dr  Daubcny  m  Thermal  Springs, 

this  kind  can  be  expected  to  be  derived,  since  it  is  probable,  that 
these  are  merely  obtained  from  the  strata  through  which  the  wa¬ 
ter  percolates.  In  the  case  of  volcanos,  indeed,  the  carbonate 
and  muriate  of  soda  so  generally  carried  by  sublimation  into  the 
different  vents  through  which  the  vapours  issue,  may,  with  much 
reason,  be  referred  to  the  seat  of  the  igneous  action  itself,  and 
the  occurrence  of  these  salts  may  thus  be  regarded  as  a  pre¬ 
sumption  in  favour  of  the  theory,  which  assumes  that  sea-water 
has  some  share  in  the  effects  produced. 

But,  in  the  case  of  hot  springs,  we  cannot  be  sure  that  the 
rocks  themselves  may  not  have  furnished  these  ingredients,  know¬ 
ing  as  we  do,  that  common  salt  is  present  every  where,  and  that 
water,  impregnated  with  carbonic  acid  gas,  is  a  ready  solvent  of 
the  alkali  which  felspathic  rocks  may  contain.  It  is  curious,  in¬ 
deed,  that,  in  the  I’yrenees,  the  warm  springs  appear  to  contain 
soda  uncombined  with  carbonic  acid,  for  I  found  that  lime  was 
not  precipitated  from  its  aqueous  solution,  when  added  to  the 
water  of  Barege  fresh  drawn,  and  that  even  barytic  water  re¬ 
mained  unaffected  till  some  moments  had  elapsed  after  its  addi¬ 
tion.  Nevertheless,  it  is  possible  that  the  water  itself,  at  a  high 
temperature,  assisted  by  great  pressure,  may  possess  a  solvent 
power  over  the  materials  of  the  felspar,  and  that  the  mineral  al¬ 
kali,  as  well  as  the  silica,  which  such  waters  contain,  may  be 
derived  from  this  source. 

It  is  to  the  gases,  therefore,  accompanying  hot  springs,  that 
we  ought  chiefly  to  look,  as  affording  us  a  clew  to  the  cause  of 
their  greater  heat,  and  to  those  especially  which  are  most  abun¬ 
dantly  and  most  generally  present.  Now,  it  has  been  already  re¬ 
marked,  that  the  very  same  aeriform  fluids  which  appear  during 
the  more  languid  states  of  volcanic  action,  are  also  evolved  by 
hot  springs ;  thus,  as  we  have  seen  in  the  Pyrenees,  sulphuret¬ 
ted  hydrogen  is  a  very  common  ingredient  in  them,  and  car¬ 
bonic  acid  is  even  more  generally  present. 

These  two  gases,  however,  will  not  assist  us  greatly  towards 
the  explanation  of  the  primary  cause  of  their  heat ;  the  former 
being  too  often  absent  to  be  regarded  as  essential ;  the  latter 
being  simply  accounted  for  by  the  operation  of  the  heat  upon 
calcareous  beds. 
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But  there  is  a  third  description  of  air,  the  existence  of  which 
seems  calculated  to  throw  further  light  upt)n  the  nature  of  the 
process,  being  more  generally  met  with  than  either  of  the  two 
former,  and  being  common  alike  to  the  springs  belonging  to 
each  of  the  three  kinds  of  situation  to  which  they  may  for  the 
most  part  be  referred.  The  gas  alluded  to  is  nitrogen,  which, 
as  already  stated,  was  found  by  Longchamp  and  others  in 
every  hot  spring  that  had  come  under  their  examination  within 
the  compass  of  the  Pyrenees.  In  those  of  volcanic  districts  it 
seems  to  be  less  common,  nevertheless  it  has  been  found  by  a 
recent  chemist,  emitted  in  large  quantities  from  a  spring  at 
Castellamare,  in  the  Bay  of  Naples  ;  and  it  has  been  detected 
by  myself,  mixed  with  a  predominant  portion  of  carbonic  acid, 
in  the  hot  springs  of  Mont  Dor  and  Bourboule  in  Auvergne, 
and  in  those  of  Chaudesaigues  in  Cantal,  whilst  at  Vichy  Long- 
champ  has  ascertained  its  existence  under  the  same  circum¬ 
stances. 

The  gas  evolved  from  the  thermal  waters  of  the  Alps 
seems  to  be  the  same  in  a  state  of  nearly  perfect  purity  ;  the 
carbonic  acid,  which  probably  accompanied  it,  being  in  these 
cases  absorbed  by  the  water  through  which  it  had  to  pass. 
Thus,  on  the  Savoy  side  of  that  chain,  I  discovered  it  issuing  in 
large  quantities  from  the  spring  of  St  Gervais;  and,  on  the  Ita¬ 
lian  side,  from  those  of  Sainte  Marguerite  at  Cormayeur,  of 
St  Didier  in  the  same  valley,  and  of  Bonneval  in  the  Taran- 
toise,  half-way  between  the  Bourg  St  Maurice  and  the  Col  de 
Bonhomme.  In  only  one  of  these  springs,  that  of  Bonneval,  did 
any  carbonic  acid  appear  to  be  present ;  and  in  this  case  it 
amounted  to  about  12  per  cent,  of  the  whole  quantity  emitted. 

Dr  Ure  also  mentions  his  having  detected  azote  issuing  in  a 
state  of  purity  from  the  baths  of  Louesche  in  Switzerland, 
Neither  is  this  gas  absent  even  from  hot  springs,  which,  like 
those  met  with  in  our  own  country,  occur  at  a  distance  from 
great  systems  of  elevation,  such  as  those  of  which  the  Alps  and 
Pyrenees  afford  us  examples.  It  has  long  ago  been  detected  in 
the  Bath  and  Buxton  springs ;  and  I  have  myself,  more  lately, 
discovered  it  in  two  other  tepid  waters  already  noticed  as  belong¬ 
ing  to  the  same  country,  and  probably  influenced  by  the  same 
causes,  as  that  of  Buxton.  The  springs  I  allude  to  are  those  of 
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Bakewell  and  Stoney-Middleton,  both,  according  to  Farey,  con¬ 
tiguous  to  that  system  of  faults  to  which  the  heat  of  the  Buxton 
springs  may  perhaps  be  referred.  I  have  also  found  pure,  or 
nearly  pure,  azote,  issuing  in  great  quantities  from  the  tepid 
spring  called  Taafe’s  Well,  near  Cardiff,  in  South  Wales. 

I  am  disposed,  therefore,  on  the  strength  of  a  large  accumu¬ 
lation  of  facts,  which  might  be  still  farther  increased  were  the 
inquiry  extended  into  other  parts  of  the  globe,  to  consider  an 
evolution  of  the  azotic  gas,  one  of  the  most  constant  concomitants 
of  thermal  waters,  and,  as  such,  to  regard  it  as  a  phenomenon, 
which  must  be  kept  in  view,  whenever  we  wish  to  offer  a  con 
sistent  explanation  of  volcanic  action. 

I  shall,  therefore,  conclude  the  present  memoir,  by  applying 
this  test  to  the  theories  which  appear  at  present  to  divide  the 
scientific  world  on  the  subject  of  volcanos,  leaving  of  course  out 
of  consideration,  those  attempts  to  explain  them  by  the  com¬ 
bustion  of  coal,  of  bitumen,  or  of  pyrites,  which,  however  much 
in  vogue  they  may  formerly  have  been,  seem  at  present  univer¬ 
sally  thrown  aside  as  inadequate.  Indeed  Dr  MacCulloch,  who, 
so  far  as  I  recollect,  is  the  only  geologist  of  name,  that  has  stated 
any  specific  objections  to  the  hypothesis  advocated  in  my  work, 
admits,  at  the  same  time,  that  there  is  no  other  chemical  expla¬ 
nation  deserving  of  a  moment’s  attention  ;  so  that  the  question 
reduces  itself  simply  to  a  comparison  between  the  rival  claims  of 
this,  and  of  other  theories  in  which  the  phenomena  are  not  re¬ 
solved  into  processes  of  a  chemical  nature. 

The  objections  advanced  by  Dr  MacCulloch  may  perhaps  be 
dismissed  with  the  remark,  that  every  one  of  them  appears  to 
have  been  answered,  as  it  were,  by  anticipation,  in  the  4th  chap¬ 
ter  of  my  work  on  Volcanos,  and  that  nearly  in  the  order  in 
which  he  has  propounded  them ;  so  that  I  cannot  help  flattering 
myself,  that  this  geologist  would  find  in  my  treatise,  which,  from 
his  not  quoting,  1  conclude  he  had  never  seen,  a  solution  of  the 
difficulties  that  have  embarrassed  him 

•  Another  objection  I  have  sometimes  heard  advanced  against  the  chemi¬ 
cal  theory,  is  the  mean  density  of  the  earth,  which  is  thought  to  be  greater 
than  would  be  the  case,  if  the  interior  consisted  of  the  metallic  bases  of  the 
earths  and  alkalies.  But  those  who  make  this  objection,  forget,  that  although 
potassium  and  sodium  arc  very  light,  calcium,  aluminum,  and  silicon  are  by 
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There  is,  however,  another  hypothesis,  which,  for  distinction's 
sake,  I  shall  denominate  the  mechanical  one,  founded  on  the  as¬ 
sumption  now  generally  embraced,  as  to  the  interior  of  the  earth 
enjoying  throughout  a  higher  temperature  than  that  of  its  sur¬ 
face,  independently  of  any  chemical  or  electrical  agencies,  by 
which  it  may  in  certain  parts  be  affected. 

On  the  mode,  however,  in  which  this  central  heat  is  to  ope¬ 
rate,  in  bringing  about  the  phenomena  of  volcanos,  a  great  divi¬ 
sion  of  opinion  exists.  One  set  of  philosophers,  for  example, 
content  themselves,  with  tracing  these  effects  simply  to  the  con¬ 
traction  of  the  external  crust  of  the  earth  upon  its  contents ;  and 
in  this  way  they  imagine  some  of  the  melted  matter  within,  to  be 
from  time  to  time  expressed  through  those  portions  of  the  sur¬ 
face  which  present  the  least  resistance,  somewhat  in  the  same  man¬ 
ner,  I  suppose,  in  which  the  juice  is  forced  by  pressure  through 
the  rind  of  an  orange. 

Others,  on  the  contrary,  with  rather  more  attention,  as  it  ajj- 
pears  to  me,  to  the  facts  of  the  case,  conceive  the  phenomena  to 
arise  primarily  from  water  being  brought  into  contact  with  this 
incandescent  material,  and  in  consequence  Irecoming  volatilized 
in  the  form  of  steam,  to  the  elasticity  of  which  they  attribute 
some  of  the  more  remarkable  effects. 

But  it  cannot  be  too  constantly  kept  in  mind,  that  the  conco¬ 
mitants  and  sequelae  of  an  eruption  are  various  and  complicated, 
and  that  no  theory  ought  to  be  admitted,  which  does  not  em¬ 
brace  an  explanation  of  them  all.  Now,  of  these  two  hypothe¬ 
ses,  the  former  takes  into  the  account  only  one  single  effect, 
namely,  the  emission  of  lava-currents  *,  overlooking  entirely  the 

no  means  so ;  and,  besides,  that  in  calculating  their  specific  gravity  in  the  in¬ 
terior  of  the  globe,  we  ought  to  take  into  account  the  increase  of  density 
produced  by  the  immense  compression.  Indeed,  if  Professor  Leslie  is  to  be 
believed,  the  difficulty  seems  to  lie  the  other  way  ;  for,  in  his  opinion,  the 
specific  gravity  of  the  earth’s  would  be  increased  so  much  beyond  that  of  the 
mean  density  of  the  globe,  owing  to  this  cause,  that  he  thinks  it  necessary  to 
consider  its  centre  as  hollow,  or  as  filled  merely  with  light,  the  rarest  sub¬ 
stance  known. 

•  In  an  article  in  the  Foreign  Quarterly  Journal,  which  has  appeared 
since  this  memoir  was  written,  beaded  “  Fourier  on  Heat,”  it  is  remarkeili 
“  1  he  phenomena  of  volcanos,  hot  springs,  and  earthquakes,  are  explained 
with  singular  felicity  on  this  hypothesis  (viz.  that  of  a  central  heat),  they  aj)- 
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various  gaseous  matters  disengaged,  or  the  saline  efflorescences 
deposited ;  whilst  the  latter  affords  a  rational  solution  of  the  ex¬ 
plosions  which  accompany  the  paroxysms  of  a  volcano, — of  the 
power  which  sets  in  motion  the  masses  of  ejected  matter,  hut 
omits  to  consider  most  of  the  remaining  phenomena.  On  the 
other  hand,  the  chemical  theory,  which  I  have  adopted  in  my 
treatise,  professes  to  embrace  not  only  all  that  has  been  observed 
to  occur  in  a  volcano,  as  well  during  the  periods  of  its  activity 
as  of  its  partial  intermittence,  but  also  those  feebler  indications 
of  the  same  cause  which  are  recognised  as  taking  place  in  ther¬ 
mal  waters,  and  the  like. 

But  the  phenomenon  of  all  others  most  irreconcileable  with 
the  mechanical  hypothesis,  is  that  evolution  of  azotic  gas  which 
is  so  constantly  present  in  warm  springs,  an  effect,  which  can 
in  no  degree  be  explained  by  any  such  cause  as  the  access  of 
water  to  an  incandescent  substance,  and  still  less  referred  to  the 
expression  of  a  portion  of  any  melted  matter  which  the  interior 
of  the  globe  may  contain.  To  suppose  it  to  arise  from  a  dis¬ 
tillation  of  organic  bodies  imbedded  in  any  of  the  strata  that 
have  been  affected  by  the  internal  heat,  seems  equally  absurd, 
since  in  that  case  it  ought  to  be  evolved  most  abundantly  from 
rocks  which  are  most  rich  in  organic  remains,  whereas  the  very 
reverse  of  this  appears  nearer  the  truth  ;  the  limestones  of  the 
Pyrenees,  for  example,  which  give  out  azote  so  copiously,  if  not 
absolutely  without  traces  of  animal  matter,  containing  much  too 
small  a  quantity  to  afford  a  regular  supply  of  this  gas. 

Neither  would  the  operation  of  heat  upon  animal  matter  dis- 
engage  this  element  in  the  state  of  purity  in  which  it  usually 
appears. 


pear,  indeed,  to  be  simple  and  necessary  consequences  of  the  progressive 
cooling  of  the  earth.”  And  again,  in  another  passage :  “  The  expansive 
power  of  the  gases,  which,  it  is  very  probable,  are  formed  during  the  consoli¬ 
dation  of  the  fluid  matter,  also  explains  the  origin  of  earthquakes.”  I  quote 
these  two  passages  as  specimens  of  the  loose  manner  in  which  this  subject  is 
often  treated.  The  phenomena  of  volcanos,  “  explained  with  such  singular 
felicity,”  appear  to  me  to  reduce  themselves  to  a  single  one,  namely,  the 
emission  of  lava :  for  thougli  the  reviewer  states,  that  gases  are  probably 
formed  during  the  consolidation  of  the  fluid  matter,  he  has  nowhere  told 
us  in  what  that  probability  consists,  or  why  a  mixture  of  lime,  alumina,  iron 
and  silica,  in  the  proportions  which  pure  lava  contain,  sltould  copiously  evolve 
aeriform  fluids,  foreign  to  their  nature  and  constitution. 


and  tiieir  Connexion  with  Volcanos. 


69 


In  short,  the  only  known  process,  by  which  we  can  account 
for  so  constant  a  supply  of  azotic  gas,  as  we  find  to  be  disen¬ 
gaged  from  the  interior  of  the  earth  through  the  medium  of 
thermal  waters,  seems  to  be  that  of  a  combustion,  which,  how¬ 
ever  excited,  is  in  part  at  least  maintained  by  atmospheric  air. 
I  humbly  conceive,  therefore,  that  this  one  phenomenon  is  suf¬ 
ficient  to  confer  on  the  chemical  theory  of  volcanos  a  decided 
advantage  over  the  mechanical  one ;  the  characteristic  of  which, 
in  all  its  modifications,  is  to  reject  entirely  the  theory  of  combus¬ 
tion  of  any  kind  constituting  a  part  of  the  operations. 

Neither  is  the  opinion,  that  volcanic  action  arises  from  the  ac-« 
cess  of  water  to  the  unoxidized  nucleus  of  the  globe,  at  all  in¬ 
consistent  with  the  above  position,  for  the  combustion,  excited  in 
the  preceding  manner,  may  very  well  be  imagined  to  have  been 
kept  up  by  the  oxygen  of  the  atmospheric  air,  which  would  ne¬ 
cessarily  find  its  way,  wherever  a  partial  vacuum  had  been  occa¬ 
sioned  by  the  condensation  of  a  portion  of  the  steam,  which 
would,  in  the  first  instance,  at  once  produce  and  occupy  the  ca¬ 
vities  immediately  surrounding  the  focus  of  the  action  *. 

On  any  hypothesis,  indeed,  it  seems  perfectly  unnecessary 
to  imagine,  that  water  has  been  the  sole  agent  in  maintaining  the 
fires  it  may  have  excited  ;  and  a  little  consideration  may  easily 
convince  us,  that  such  cannot  be  the  case. 

Monsieur  Neckar  of  Geneva,  well  known  for  his  various  pa¬ 
pers  on  geology,  and  especially  on  that  department  of  it  which 
has  reference  to  the  question  here  discussed,  has  taken  the 
trouble  to  calculate,  that  if  the  above  supposition  were  correct,  a 
single  eruption,  such,  for  instance,  as  that  which  took  place  from 
Etna  in  1669,  would  have  produced  an  expenditure  of  water, 
and  an  evolution  of  hydrogen,  so  enormous  in  quantity  as  to 
have  affected  materially  the  general  economy  of  nature,  and  a 
repetition  of  them  such  as  to  have  caused  even  a  sensible  dimi¬ 
nution  in  the  depth  of  the  Mediterranean.  As  the  calculation 

"  That  atmospheric  air  does  actually  make  its  way  into  the  recesses  of  a 
volcano,  seems  to  follow  from  the  observations  on  Vesuvius,  stated  in  a  late 
number  of  the  Iloyal  Institution  Journal,  by  Dr  Donati,  who  mentions  his 
having  heard,  during  the  continuance  of  an  eruption,  the  air  rushing  in 
through  the  various  spiracles  of  that  volcano,  with  a  loud  and  almost  musical 
sound. 
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itself  is  curious,  I  shall  avail  myself  of  the  kind  permission  of 
its  author  to  publish  it,  and  shall  afterwards  proceed  to  shew, 
that  though  it  presses  hard  against  the  notion  often  entertained 
of  the  chemical  theory  *,  it  cannot  operate  as  an  objection  to 
that  view  of  it,  which  I  have  adopted  in  my  description  of  vol¬ 
canos,  and  to  which  I  have  ever  since  found  reason  to  adhere. 

According  to  Borelli,  (See  Ferrara,  Description  de  I’Etna, 
p.  200),  the  lava  which  proceeded  from  Etna  in  1669  was  6ve 
miles  in  breadth,  fifteen  in  length,  and  from  50  to  1 00  feet  in 
thickness,  which  gives  a  bulk  equal  to  about  93,838,950  cubic 
fieet.  Let  us  set  it  down  at  94‘,000,000  of  cubic  feet,  and  as 
the  most  compact  lava  has  the  specific  gravity  of  3,  let  us  re¬ 
duce  the  quantity  to  one-half,  or  to  47,000,000  of  cubic  feet,  in 
order  that  we  may  be  justified  in  calculating  it  as  having  that 
specific  gravity.  Now,  as  a  cubic  foot  of  water  weighs  70  lb.,  a 
cubic  foot  of  lava  of  the  specific  gravity  of  3.  will  weigh  210  lb.; 
and  the  47,000,000  cubic  feet  of  lava,  multiplied  by  this  latter 
sum,  will  give,  as  the  weight  of  the  whole  mass  emitted  during 
the  eruption,  9,870,000,000  lb. 

Now,  according  to  Dr  Kennedy,  100  parts  of  lava  consist  of 
the  following  ingredients : 


Silica, 
Alumina,  . 
Lime, 

Oxide  of  Iron, 
Soda, 

Muriatic  Acid, 


containing  of  Oxygen  25 

. 9 

. 3 


Sec,  for  instance.  Dr  MacCulloch’s  late  work. 


Consequently,  of  these  9,870,000,000  lb. ,  two-fifths  consist  of 
oxygen,  so  that  3,938,000,0001b.  of  the  latter  element  must 
have  been  expended  in  the  process.  Now,  as  water  consists  of 
89  by  weight  of  oxygen,  and  11  of  hydrogen,  this  quantity  of 
oxygen  would  require  the  consumption  of  4,437,956,169  lb.  of 
water,  equal  to  63,798,024  cubic  feet.  Now  this  would  corres¬ 
pond  to  a  depth  of  nearly  four  inches  of  water  to  a  league  square. 
The  hydrogen  disengaged  by  the  decomposition  of  this  quantity 
of  water  would  be  487,955,056  lb. ;  now,  as  a  cubic  foot  (1728 
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cubic  inches)  of  hydrogen  weighs  only  36.6  grains,  and  as 
a  French  lb.  contains  7561  English  troy  grains,  every  lb. 
of  hydrogen  would  occupy  a  volume  of  about  20  cubic  feet. 
Hence  487,955,0561b.  of  hydrogen  would  occupy  9,759,101,120 
cubic  feet;  or,  according  to  the  same  calculation,  14  square 
leagues  covered  to  4  inches,  or  1  inch  covered  to  56  inches. 

For,  as  663,000,000  :  4  :  :  9,760,000,000  :  56. 

But  it  will  be  directly  perceived,  that  all  this  calculation  has 
reference  to  a  different  hypothesis  from  the  one  I  have  adopted; 
for,  if  we  only  allow  that  atmospheric  air  finds  admission  to  the 
immediate  seat  of  the  action,  it  will  follow  that,  at  this  high 
temperature,  its  oxygen  will  enter  into  union  with  any  hydrogen 
that  may  have  been  evolved,  so  that  a  comparatively  small  quan¬ 
tity  of  water  will  serve  the  same  office  in  this  great  natural  la¬ 
boratory,  which  nitre  is  known  to  fulfil  in  our  oil  of  vitriol  ma¬ 
nufactories;  the  same  portion  of  this  fluid  serving  over  and  over 
again  as  the  carrier  of  oxygen  to  the  metallic  matter  which  is 
capable  of  decomposing  it,  just  as  the  nitrous  gas  generated  by 
the  nitre  furnishes  oxygen  to  the  sulphurous  acid,  owing  to  its 
previous  conversion  into  nitrous  acid  vapour. 

Even  setting  aside  these  considerations,  the  validity  of  which 
is  dependent  upon  the  admission  of  this  particular  theory,  it 
must  be  acknowledged  as  a  matter  of  fact,  that  sulphurous  acid 
and  sulphuretted  hydrogen  are  both  common  products  of  volcanic 
action ;  now  it  is  the  known  property  of  these  two  gases  to  de¬ 
compose  each  other  when  brought  into  contact,  and  if  moist*,  to 
generate  water  by  the  union  of  the  oxygen  of  the  former  with  the 
hydrogen  of  the  latter.  In  both  these  ways,  probably,  it  hap¬ 
pens,  that,  although  water  is  the  prime  mover  in  the  chain  of  ef¬ 
fects,  atmospheric  air  is  the  principal  supporter  of  the  combus¬ 
tion  so  excited  ;  and  consequently,  that,  in  conformity  with  the 
other  arrangements  of  nature,  the  relations  between  the  sea  and 
land  remain  unaltered  by  the  process,  however  often  it  may  be 
repeated,  the  whole  of  the  water  at  first  decomposed  being  sooner 
or  later  returned  to  its  original  receptacle. 

•  When  (kj',  a  solid  body  is  produced  by  their  union,  called  llydrosulphu- 
rous  Acid,  l)ut  this  again  is  resolved  into  sulphur  and  water,  so  soon  as  any 
moisture  is  present. 
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If  it  be  asked  why,  admitting  that  volcanic  action  takes  place 
generally  wherever  thermal  waters  occur,  and  consequently  that 
it  is  found  in  the  interior  of  continents,  I  still  think  it  necessary 
to  regard  water  as  the  exciting  cause, — I  reply,  that  the  large 
quantities  of  hydrogen  given  off  in  combination  with  sulphur, 
the  free  muriatic  acid  present  in  the  vapour  evolved,  together 
with  the  common  salt  and  carbonate  of  soda  that  effloresce  in 
the  spiracles  of  most  volcanos,  appear  to  me  inexplicable  on 
every  other  supposition.  Neither  can  it  he  denied  that  the  great 
majority  of  those  in  activity  are  near  the  sea,  although  the  re¬ 
cent  investigations  of  Humboldt  have  attached  a  greater  cur¬ 
rency  to  the  statements  which  had  been  before  given  in  my  De¬ 
scription  of  Volcanos,  on  the  authority  of  Remusat  and  Klap¬ 
roth,  with  regard  to  the  existence  of  burning  mountains  still  in 
a  state  of  vigorous  action  in  central  Asia. 

These  statements  excited  but  little  attention  at  the  time  they 
were  put  forth,  because  it  was  seen  that  the  necessary  details 
were  too  imperfectly  known  to  allow  of  our  building  much  upon 
their  assumption ;  neither  do  I  see  that  Humboldt  himself,  in 
his  otherwise  interesting  memoir  *,  has  been  able  to  collect  many 
more  well  authenticated  particulars  relative  to  this  portion  of 
the  geography  of  central  Asia. 

Yet,  taking  the  position  of  the  supposed  volcanos  as  there 
given,  we  shall  see  nothing  very  inconsistent  with  that  in  which 
the  majority  of  other  igneous  mountains  are  found  to  be  placed. 
The  extinct  volcano  of  Aral-tuhe,  which  lies  between  the  two 
chains  of  the  Great  Altai  and  the  Teen-shan  or  Celestial  Moun¬ 
tains,  is  an  island  in  the  Lake  of  Alakul. 

The  Solfatera,  as  Remusat  calls  it,  or  the  active  volcano,  as 
Humboldt  is  inclined  to  consider  it,  which  goes  by  the  name  of 
Peechan  or  the  White  Mountain,  lies  on  the  northern  declivity 
of  the  Celestial  Mountains,  very  near  the  Lake  of  Issikoul, 
which  Humboldt  admits  to  he  twice  as  considerable  as  that  of 
Genear. 

In  like  manner,  the  Solfatera  of  Urumtzi,  and  the  fissures 
in  its  neighbourhood,  which  give  out  vapours  of  sal-ammoniac, 
lie  near  the  Lake  of  Darlai ;  and  the  volcano  of  Hotscheu,  which 
.  •  See  this  Journal,  October  1831,  and  also  present  Number. 
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is  situated  to  the  south  of  the  same  chain,  is  encompassed  by 
shallow  pools  of  water. 

Thus  it  appears,  that  even  if  we  admit  the  information  given 
with  respect  to  places,  of  which  no  European  has  yet  published 
a  report  from  personal  inspection,  there  is  nothing  irreconcile- 
ahle  with  the  general  law,  which  seems  to  prevail  in  other  parts 
of  the  globe,  with  regard  to  the  vicinity  of  large  masses  of  water 
being  most  favourable  to  the  development  of  volcanic  energy. 

It  may  be  true,  as  Humboldt  has  observed,  that  this  relation 
depends  in  part  upon  the  configuration  of  the  earth’s  surface  in 
the  neighbourhood  of  the  sea,  and  the  inferior  resistance  opposed 
in  such  situations  to  the  escape  of  the  melted  matter. 

It  may  also  be  true,  that  where  ancient  revolutions  have  pro¬ 
duced  fissures  in  the  crust  of  the  earth  at  a  distance  from  the 
sea,  phenomena  of  a  genuine  volcanic  character  may  occasionally 
manifest  themselves,  and  hence,  as  we  so  frequently  observe  hot 
and  carbonated  springs  near  extensive  faults  or  other  disloca¬ 
tions  of  the  strata,  so  in  countries  much  subject  to  volcanic  ope¬ 
rations,  we  may  sometimes  meet  with  burning  mountains  at  a 
distance  from  the  sea,  as  we  find  to  be  the  case  at  Jorullo  in 
Mexico,  and  at  Tolima  in  the  central  Andes. 

I  can  also  readily  understand  the  occurrence  of  volcanos  in 
the  depressed  portions  of  Central  Asia  contiguous  to  large  and 
numerous  lakes ;  nor  is  it  material,  whether  these  lakes  shall 
turn  out  to  be  salt,  like  the  Caspian  Sea  or  the  Lake  of  Aral, 
or  to  contain  only  fresh  water. 

It  is  quite  a  misconception  to  suppose,  as  the  writer  of  an 
article  on  Lyell’s  Geology  in  the  Quarterly  Review  appears  to 
do,  that  the  advocates  of  the  chemical  theory  of  volcanos  ever 
regarded  jeo-water  as  the  necessary  cause  of  subterranean  move¬ 
ments.  It  is  the  depth,  and  not  the  peculiar  constitution  of  the 
ocean,  which  supplies  us  with  a  reason  of  the  greater  frequency  of 
Volcanic  phenomena  in  its  immediate  neighbourhood,  since  this 
depth  will  cause  it  to  exert  a  pressure  sufficient  to  inject  a  por¬ 
tion  of  its  contents  through  the  fissures  of  the  subjacent  rock, 
and  thus  to  maintain  a  more  ready  communication  with  the 
combustible  materials  existing  in  the  interior  of  the  globe,  than 
elsewhere  prevails.  When  in  this  manner  it  becomes  the  agent 
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whereby  the  combustion  is  kindled,  the  constituents  of  those 
salts  which  are  held  by  it  in  solution  will  of  course  be  detected 
among  the  ejected  substances,  but  no  one  has  ever  supposed  the 
latter  to  exert  any  influence  upon  the  character  of  the  pheno¬ 
mena  thereby  produced. 

The  writer  of  the  above  article  seems  also  to  go  so  far,  when 
he  asserts,  that  the  position  of  volcanos  near  the  sea  furnishes 
no  proof  of  the  chemical  theory,  as  being  explicable,  from  the 
circumstance  of  the  elevated  portion  of  the  earth’s  crust  having 
suffered  most  in  former  ages  from  the  exertion  of  subterra¬ 
nean  energy,  and  therefore  being  least  exposed  to  it  at  present. 
Has  the  elevation  of  the  Apennines,  I  may  ask,  exempted  the 
Italian  Peninsula  from  such  effects,  or  did  that  of  the  Car¬ 
pathians  appear  to  exhaust  the  volcanic  materials  in  Hungary, 
so  long  as  large  fresh-water  lakes  existed  in  that  country  to  ex¬ 
cite  their  action  ? 

The  very  idea,  too,  of  an  exhaustion  of  the  materials  seems 
inconsistent  with  the  views  of  those,  who  imagine  with  Cordier, 
that  the  ejections  of  a  volcano  constitute  part  of  the  general 
fluid  contents  of  the  globe,  which,  therefore,  under  such  circum¬ 
stances,  ought  to  be  every  where  alike  present. 

Neither  does  the  existence  of  volcanos  in  certain  continuous 
lines  only,  and  not  generally  along  the  coasts  of  all  regions,  ap¬ 
pear  consistent  with  this  notion,  since  there  is  no  reason  why  the 
pressure  exerted,  and  the  resistance  opposed,  should  not,  on  an 
average,  be  the  same  along  the  coasts  of  Germany  or  Scandina¬ 
via,  as  of  Italy  and  South  America. 

It  would  seem,  then,  that  if  we  were  to  estimate  the  relative 
probability  of  the  above  theories  by  their  capability  of  explain¬ 
ing  the  various  phenomena,  which  form  the  aggregate  of  our 
knowledge  on  this  subject,  the  lowest  place  must  be  assigned  to 
that  mechanical  hypothesis,  which,  on  the  authority  of  some 
great  names,  seems  in  the  greatest  repute  at  present. 

It  applies  indeed  only  to  one  phenomenon,  and  that  neither 
the  most  constant  nor  the  most  essential  of  the  concomitants  of 
volcanic  action, — namely,  the  emission  of  lava-currents ;  whilst 
the  explosive  force  by  which  the  ejections  of  loose  materials  ase 
brought  about,  no  less  than  the  chemical  nature  of  the  ejections 
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themselves,  are  left  unexplmned.  Still  less  does  the  hypothesis 
pretend  to  account  for  the  emission  of  aqueous  vapour,  or  of  the 
various  aeriform  fluids  which  are  so  commonly  present. 

Considerably  higher  in  the  scale  of  probability,  is  that  modifi¬ 
cation  of  the  above  theory  advocated  by  niy  friend  Professor 
Lyell  *,  in  which  the  phenomena  are  deduced  from  the  occa¬ 
sional  descent  of  a  body  of  water  derived  from  the  sea  into  the 
interior  of  the  earth,  where  it  meets  with  a  mass  of  matter  in  an 
incandescent,  if  not  in  a  fluid,  condition. 

We  have  here  an  explanation  of  more  at  least  of  the  circum¬ 
stances  of  the  case,  such  as  the  emission  of  steam,  the  occur¬ 
rence  of  sea-salt,  and  the  general  position  of  volcanos  near  the 
coast ;  and  we  have  likewise  an  ingenious  cause  assigned  for 
the  intermittent  character  of  the  eruptions,  and  for  the  force 
with  which  the  lava  is  propelled  upwards  to  the  spots  at  which 
it  finds  a  vent.  But  the  hypothesis  does  not  sufficiently  ex¬ 
plain  the  nature  of  the  chemical  products  evolved,  and  more 
especially  that  of  the  gases  which  accompany  its  operations  in 
all  their  various  stages. 

Even  the  chemical  theory,  as  originally  propounded,  leaves 
out  of  sight  the  constant  production  of  nitrogen,  or  of  ammoni- 
acal  salts  derived  from  it,  in  all  volcanic  processes,  and  cannot 
be  pronounced  adequate  to  account  for  the  phenomenii,  unless 
it  be  modified  by  the  admission,  that  atmospheric  air  as  well  as 
water  is  concerned  in  maintaining  that  combustion  which  is  in¬ 
dicated  as  its  cause. 

The  circumstance,  however,  which  has  most  contributed  to 
give  a  currency  to  the  mechanical  hypothesis,  is  the  general  be¬ 
lief  entertained  of  the  high  temperature  existing  in  the  interior 
of  tlie  globe,  which,  as  it  appears  to  imply  that  there  must  be 
occasional  vents  for  the  subterranean  fire  hence  supposed  to  exist, 
has  induced  a  reluctance  in  the  minds  of  many  to  calling  in  the 
aid  of  any  new  and  hypothetical  principle. 

Undoubtedly  the  idea  of  a  central  heat  has  to  boast  the  autho¬ 
rity  of  many  distinguished  supporters,  though  it  must  be  re¬ 
marked  at  the  same  time,  that  one  of  the  profoundest  of  the  phi¬ 
losophers  who  have  entertained  this  opinion,  admits,  that  it  de¬ 
rives  no  sort  of  confirmation  from  any  phenomena  observable  on 
•  See  I.yell’s  Geology,  p.  466.  et  seq.  Ib.  p.  460. 
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the  surface,  the  actual  temperature  being  at  present  as  nearly  as 
possible  that  which  would  be  imparted  to  it  by  solar  radiation 
alone  *. 

As  we  descend,  however,  into  the  Interior  of  the  globe,  an 
augmentation  of  temperature  becomes  sensible  to  a  degree,  which 
leaves  us  in  no  doubt  as  to  the  existence  of  some  other  cause 
of  heat,  whatever  uncertainty  may  remain  as  to  its  nature.  That 
it  cannot  be  entirely  referred  to  artificial  sources,  such  as  the 
presence  of  workmen,  lights,  &c.  seems  to  follow  from  its  being 
manifest  in  neglected  as  well  as  in  frequented  mines,  and  that  it 
is  not  attributable  to  the  condensation  of  air,  is  implied  by  the 
fact,  that  water  pumped  up  from  deep  artesian  wells  indicates  a 
temperature  equally  elevated  with  that  from  mines. 

Nevertheless,  the  general  tenor  of  the  observations  seems 
rather  to  suggest  a  local  and  variable,  than  a  general  and  uni¬ 
form  cause.  The  heat  of  mines  is  neither  equal  for  equal  depths 
in  the  same  district,  nor,  when  examined  in  different  ones,  does 
it  appear  to  depend  upon  the  relative  depth  of  the  place  below 
the  level  of  the  sea,  as  ought  to  be  the  case,  if  it  arose  from  an 
intensely  heated  body  occupying  the  interior  of  the  globe. 

Thus,  M.  Cordier  has  shewn,  that  in  Brittany  two  different 
mines  indicate  an  increase  of  1°  of  Fahrenheit,  the  first  for  every 
57  feet,  and  the  second  for  every  206  feet ;  and  that  the  mines 
of  Freyberg  in  Saxony,  and  those  of  Schemnitz  in  Hungary, 
shew  an  elevation  of  temperature  sometimes  more  considerable 
in  proportion  to  their  depth  than  those  of  Brittany,  although 
the  former  are  at  so  much  higher  a  level  above  the  sea  than  the 
latter.  The  case  is  rendered  still  stronger,  if  we  compare  the 
mines  of  Cornwall,  or  of  Newcastle,  with  those  of  South  America, 
the  former  of  which  are  often  below  the  sea,  whilst  the  latter  are 
many  thousand  feet  above  its  level,  and  yet,  although  the  lowest 
point  to  which  they  are  worked  must  be  above  the  mouth  of  any 
of  those  noticed  in  England,  the  increase  of  temperature  seems 
to  be  as  great  in  both, — that  in  Guanaxuato  being  1“  of  Fahren¬ 
heit  to  every  46  feet,  whilst  that  in  Dolcoath  mine  is  the  same 
to  only  45. 

In  short,  nothing  can  be  more  capricious,  or  seemingly  irre- 

*  See  Fourier’s  Memoir  on  the  Tenn)crature  of  the  Terrestrial  Globe. 
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ducible  to  any  fixed  law,  than  the  temperature  of  the  interior 
of  the  earth  ;  and  Cordier  himself,  who  founds  upon  it  a  theory 
as  to  the  existence  of  a  central  heat,  confesses  “  that  the  diflPer- 
ences  between  the  results  collected  in  the  same  place  do  not  de> 
pend  solely  upon  the  imperfect  nature  of  the  experiments,  hut 
also  upon  a  certain  irregularity  in  the  distribution  of  the  sub¬ 
terranean  heat  in  different  countries.” 

Before,  therefore,  we  refer  the  internal  warmth  of  the  globe 
to  a  cause,  which  should  imply  a  greater  uniformity,  and  a  less 
anomalous  distribution,  than  seem  consistent  with  fact,  let  us 
consider  whether  there  are  not  certain  causes  in  continual, 
though  in  less  regular  operation,  which  may  supply  us  with  a 
solution  of  this  problem. 

We  have  already  suggested  the  probability  that  volcanic  ac¬ 
tion,  though  most  intense  in  certain  situations  and  along  parti¬ 
cular  lines  of  country,  manifests  itself  likewise  in  a  minor  de¬ 
gree  wherever  thermal  or  carbonated  waters  issue  from  the  earth; 
perhaps,  indeed,  likewise  in  those  spots,  where  accumulations  of 
carbonic  acid  take  place,  as  at  the  bottom  of  neglected  mines  or 
wells.  This,  therefore,  may  be  one  principal  cause  of  the  higher 
temperature  detected  as  we  descend  into  the  interior  of  the  earth; 
but  there  are  not  wanting  other  processes,  the  existence  of  which 
cannot  be  called  in  question,  calculated  to  give  rise  to  a  con¬ 
siderable  elevation  of  its  temperature. 

The  interesting  discovery  of  Mr  Fox,  with  respect  to  the 
electro-magnetic  properties  of  metalliferous  veins  in  the  mines  of 
Cornwall,  seems  to  hold  out  to  us  a  completely  new  field  of  spe¬ 
culation,  both  as  to  the  changes  that  may  be  going  on  under¬ 
neath,  and  the  influence  which  these  changes  may  exert  upon 
the  temperature  of  the  globe ;  so  that,  in  the  absence  of  any 
sufficient  information  on  these  points,  it  would  surely  be  preci¬ 
pitate,  to  pronounce  upon  the  necessity  of  assuming  one  general 
and  equable  cause,  for  that  which  may  be  derived  from  so  great 
a  variety  of  natural  processes. 

It  is  true,  that  Sir  H.  Davy,  in  one  or  two  of  his  later  publi¬ 
cations,  has  shewn  himself  out  of  conceit  with  the  theory,  which 
his  own  discoveries  had  originally  suggested,  and  that  he  seems 
to  have  inclined  in  preference  to  an  explanation  founded  on  the 
doctrine  of  a  central  heat.  Nevertheless,  it  is  remarkable  tha^ 


78  Dr  Daubciiy  on  Thermal  Springs. 

the  grounds  on  which  he  renounced  his  former  views  are  nowhere 
stated,  and  that  he  himself  admits,  in  the  very  place  in  which 
his  preference  for  the  contrary  opinion  is  recorded,  that  the  ex¬ 
periments  and  observations  on  Vesuvius,  which  it  was  the  object 
of  his  memoir  to  detail,  whilst  they  are  inconsistent  with  every 
other  chemical  theory  of  volcanos,  may  be  accounted  for  on 
this. 

The  authority,  therefore,  of  Sir  H.  Davy,  may,  I  conceive,  on 
this  occasion  be  fairly  pleaded  against  himself,  and  the  weight 
of  his  ipse  dixit  in  the  two  latter  years  of  his  life,  be  viewed  as 
counterbalanced  by  the  contrary  judgment  he  had  pronounced, 
apparently  on  the  same  evidence,  at  an  earlier  period  ;  neither 
perhaps  is  it  inconsistent  with  what  we  know  of  his  character,  to 
suppose  that  he  should  have  acquired  a  distaste  for  the  theory 
in  question,  when  he  found  it  seized  upon  and  illustrated  by  a 
humble  class  of  inquirers. 

With  regard  to  the  authority  of  Fourier,  it  would  be  well,  if 
those  who  appeal  to  his  great  name  in  corrolwration  of  this  doc¬ 
trine  of  a  central  heat,  would  give  themselves  the  trouble  to 
consider  what  was  the  real  scope  of  his  celebrated  memoir.  They 
would  then  be  convinced,  that  the  results  of  his  analytical  in¬ 
quiry  go  no  farther,  than  to  demonstrate  the  compatibility  of 
such  an  internal  heat  with  the  phenomena  presented  at  the  sur¬ 
face.  The  proofs,  therefore,  of  such  a  cause  must  be  sought  for 
elsewhere ;  for,  as  we  have  already  stated,  the  phenomena  of 
climate  are  such  as  may  be  fairly  deduced  from  the  effects  of 
solar  radiation,  modified  by  peculiarities  of  local  situation,  and 
therefore  add  nothing  to  the  evidence  derived  from  the  internal 
temperature  in  favour  of  the  existence  of  a  central  heat. 


Analpsis  of  Professor  Ehrenberg's  Researches  on  the  Infu¬ 
soria.  By  Meredith  Gairdxer,  M.  D.  Communicated 
by  the  Author.  (Continued  from  p.  225.)  With  a  Plate. 

III.  Systematic  Classification. 

The  foregoing  observations  have  no  doubt  prepared  the  mind 
of  the  reader  for  an  entire  change  in  the  distribution  of  this  class 
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of  the  animal  kingdom.  When  the  microscope  received  no  aid 
in  the  unravelling  of  their  structure  from  the  use  of  coloured 
substances  or  other  artificial  means,  their  apparently  homoge>- 
neous  tissues  furnished  no  distinctive  characters,  except  the  va¬ 
rieties  of  external  form,  the  presence  or  absence  of  ciliae  and 
other  appendages,  which  are  so  uncertain  and  so  changeable, 
and  which  have  been  long  ago  rejected  from  other  departments 
of  zoology  as  the  fundamental  bases  of  division.  Upon  this 
basis  rest  the  systems  of  Muller,  of  Bory  St  Vincent,  and  of  all 
other  systematologists.  Cuvier,  in  the  last  edition  of  the  Regne 
AnhnaL  has  endeavoured  in  vain  to  reduce  into  a  connected 
system  a  few  isolated  observations  of  more  importance  on  some 
individuals  of  the  class,  furnished  by  Dutrochet. 

It  is  now  necessary  to  reduce  these  animals  to  the  general 
rules  of  zoology,  and  to  form  a  “  distribution  according  to  their 
organization.”  Dr  Ehrenberg  cannot  be  accused  of  precipi¬ 
tancy  in  erecting  a  new  system  upon  his  own  observations, 
which  have  not  of  course  extended  to  all  the  species  already  de¬ 
scribed  by  naturalists ;  but  by  numerous  microscopic  observa¬ 
tions  pursued  night  and  day  with  indefatigable  industry,  he  has 
been  enabled  to  reduce  all  the  principal  forms  to  fixed  princi¬ 
ples,  upon  which  he  has  constructed  the  two  following  tables, 
which  remain  to  be  increased  by  future  observations,  but  of 
themselves  will,  at  first  sight,  be  seen  to  form  an  immense  ac¬ 
cession  to  the  domain  of  natural  history. 

It  will  be  requisite,  however,  in  the  first  place,  to  make  a  few 
observations  upon  the  principles  which  have  guided  him  in  their 
construction.  He  has  included  under  his  categories  those  ge¬ 
nera  or  species  only  whose  digestive  organs  he  has  demonstrated 
himself  by  his  new  method  of  observation.  Many  other  species 
which  he  has  examined,  but  whose  organization  has  not  been 
subjected  to  this  scrutiny,  as  well  as  some  genera  which  either 
oppose  his  system,  or  regarding  whose  structure  we  are  quite 
ignorant,  he  has  classed  in  an  appendix  under  the  heads  to 
which  they  probably  belong. 

He  has  rejected  from  the  Infusoria  the  genera  Cercaria, 
Nitsch,  Spermatozoon,  Baer,  and  the  Vibrio  Jluviatilis  and  aceti 
Muller,  to  which  he  has  given  the  generic  name  of  Anguillnla. 
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None  of  these  animals  excite  any  currents  when  immersed  in  a 
solution  of  coloured  particles,  nor  do  they  ]x)ssess  any  organs  to 
which  we  can  attribute  this  faculty.  Their  most  appropriate 
place  is  probably  among  the  Entozoa ;  although  the  structure 
of  the  seminal  animalcules  has  not  been  as  yet  fully  made  out. 

They  may  be  distributed  into  two  very  natural  classes  ac¬ 
cording  to  their  internal  structure  ;  those  provided  with  several 
internal  cavities  or  stomachs — the  Polygastrica ;  and  those  pro¬ 
vided  with  but  a  single  stomach  or  alimentary  cavity,  and  pos¬ 
sessing  peculiar  lotatory  organs  surrounding  the  mouth — the 
Rotatoria.  The  first  class  is  much  simpler  in  its  structure  than 
the  other.  They  possess  no  vascular  or  nervous  systems.  The 
genus  Euglena  presents  the  combination  (well  worthy  of  the  at¬ 
tention  of  the  observing  naturalist)  of  an  immediate  spontaneous 
division,  with  indications  of  eyes,  and  consequently  of  a  nervous 
system  ;  indeed  the  sense  of  taste,  which  they  distinctly  possess, 
would  lead  us  to  expect  these  organs.  The  Polygastrica,  as 
they  are  the  most  imperfectly  known,  so  they  will  probably 
stand  most  in  need  of  farther  changes.  Dr  Ehrenberg  has 
classed  them  under  two  groups.  In  the  first  are  arranged  those 
which,  from  their  minuteness,  are  very  difficult  to  observe,  and 
in  which,  although  possessed  of  a  distinct  mouth  and  stomach,  no 
oral  orifice  or  excretion  of  colouring  matter  has  been  observed. 
It  is  not  probable,  however,  that  the  same  orifice  performs  the 
function  of  anus  as  well  as  mouth.  To  them  Dr  Ehrenberg 
has  given  the  name  of  Ancntera  *.  The  second  group  which  is 
by  far  the  largest,  the  Enterodela,  possess  a  distinct  orifice  for 
the  ejection  of  the  excrementitial  colouring  matter ;  its  position, 
as  well  as  that  of  the  mouth,  and  the  arming  of  the  latter,  fur¬ 
nish  good  systematic  characters  for  the  subordinate  divisions. 

The  class  of  Rotatoria  is  much  more  complicated  in  its  struc¬ 
ture  than  the  former.  They  are  even  more  highly  organized 
than  the  Entozoa  of  Rudolphi.  They  are,  however,  well  dis¬ 
tinguished  from  the  Mollusca  and  Crustacea,  with  which  they 
agree  in  the  possession  of  nerves  and  vessels,  by  the  want  of  a 
central  organ  for  the  propulsion  of  the  circulating  fluid.  Most 
of  the  genera  possess  eyes,  which  furnish  very  good  characters 


From  the  privative  «,  and  tm{e»  intestine  in  the  sense  of  Aristotle. 
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for  their  systematic  subdivision.  M.  Ehrenberg  has  not  resort¬ 
ed  for  this  purpose  to  the  masticating  organs  which  we  have  al¬ 
ready  seen  attain  in  some  ( Hydatina  and  Phihdina  aculeata ) 
a  high  state  of  development,  because  their  exposition  is  both  ex¬ 
ceedingly  difficult  and  necessitates  the  destruction  of  the  animal. 
Good  characters  are  also  furnished  by  the  nature  of  the  rotatory 
organs. 

The  construction  of  these  tables  brings  into  view  a  principle 
which  has  not  been  hitherto  recognised,  viz.  that  the  naked  in¬ 
fusoria  and  those  provided  with  a  crustaceous  or  corneous  cover¬ 
ing,  are  intimately  connected  together,  and  very  often  entirely^ 
agree  with  one  another  in  external  and  internal  structure,  with 
the  single  exception  of  the  consistency  of  their  coat.  Two  pa¬ 
rallel  series  are  thus  formed,  the  Nuda  and  Loricata  of  Dr 
Ehrenberg,  answering  to  certain  of  the  Gymnodes  and  Crustodes 
of  Bory  St  Vincent,  which  had  been  hitherto  separated  under 
entirely  distinct  divisions.  The  number  of  the  Infusoria  Lori¬ 
cata  is  very  small  among  the  Polygastrica,  but  bear  a  much  more 
equal  proportion  to  the  Nuda  among  the  Rotatoria.  The  num¬ 
ber  of  loricated  polygastrica  will  be  much  increased  if  we  refer 
to  the  animal  kingdom  the  family  of  the  Bacillariae.  This  fa¬ 
mily  which  stands  in  such  close  relations  with  some  sea  algae, 
such  as  the  Girodella,  Schizonema  and  Mkromega^  and  with 
some  of  the  small  fresh-water  algae,  will  most  probably  come 
under  this  head  by  the  demonstration  of  an  absorption  of  colour¬ 
ing  matter  into  several  internal  stomachs  in  all  the  species  of 
the  genus  Arcella.  A  similar  nutritive  function  has  been  ob- 
served  in  two  species  of  the  genus  Difflugia^  so  long  hovering 
between  vegetable  and  animal  life,  viz.  the  proteiferrmis.,  Le 
Clerc,  and  a  new  species  discovered  by  Dr  Ehrenberg  at  Berlin 
— the  acuminata. 

TABLE. 

Phytozoa  (Goldfuss). — Anhnalia  Infisoria  (Miillcr). — Ani- 
maux  Microscopiqves  (Bory  St  Vincent). 
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PHYTOZOA. 

CLASSIS  \.—POLYGASTRICA. 

Animalia  evertebrata  apoda,  nonnulla  caudata,  vasa  sanguinifera  et  aystema  t 
nerveum  nullibi  conspicua.  Oculorum  raudimenta  paucis.  Os  omnibus  [ 
aliis  vibrantibus  coronatum  nudumve  ventriculis  pluribus  appendicuktis  | 
aut  canali  alimentario  perfecto  polygastrico  auctum.  Pharynx  non  discre-  | 
tus  inermis.  Partus.  Ovipara  ?  (vivipera)  et  sponte  dividua.  i 

A.  Arentera. 

Ore  ventriculis  pluribus  appendicukto,  ano  discrete  nullo. 

ORDO  I.  NUDA.  ORDO  II.  LORICATA. 


Familia  I.  Gymnica.  i 

Corpore  non  ciliato,  ore  ciliato  nudove.  i 

Sect.  I.  Mojiadixa.  ' 

A.  Pullisintemis  nunquam  conspicuis,  | 

corpore  in  binas  aut  quatemas  partes  ' 

sponte  dividuo. 

a.  Cauda  nulla.  || 

«.  pellucida.  t 

Monasermo.  Muller.  j 

15  species.  ! 

/3.  obscura. 

Familia  II.  Epitpicha. 

Corpore  ciliato,  ore  ciliato  nudove. 

Sectio  II.  Peridinaia. 

Pullis  internis  conspicuis  nuUis.  [ 

а.  Ciliorum  ordine  transverse. 

Peridinium  einctum.  Voriic.  cin. 

MUUer. 

2  species. 

б.  Ciliorum  ordine  longitudinali. 

?  Cyclidium  glaucoma.  MUller. 

4  species. 

Familia  III.  Pseudopodia.  Familia  I. 

Corpore  proteo,  processibus  pediformibus  variabili. 

Sectio  III.  Amoebaea.  Sectio  I.  Bacillahia. 

Anueba  diffluens.  Proteus  diff.  Muller.  Cum  lorica  dividua. 

2  species.  Sectio  II.  Arcellina. 

Lorica  turn,  dividua. 

a.  I.orica  urceokta. 

b.  Lorica  scutelkta. 

Arcella  vulgaris.  Nov.  gen. 

3  species. 


B.  Enterodela. 

Tubo  intestinali  perfecto  (ore  anoque  terminate)  polygastrico. 
Familia  IV.  Anopisthia.  Familia  II. 

Ore  anoque  contiguis  in  eadem  fovea. 
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ORDO  I.  NUDA. 

SECTIO  IV.  VoaTICELLINA. 

A.  Corpore  pedicellato,  pedicello  fili- 
fonni  nudo  (nec  vaginato),  ssepe 
ramoso. 

a.  Pedicello  in  spiram  contractili. 
Vortieella  convallaria.  Muller. 

5  species. 

b.  Pedicello  in  spiram  non  con- 
tractilL 

Epistylis  digitalis,  Vorl.  dig, 
Muller. 

3  species. 

B.  Corporis  pedicello  nullo. 

0.  CUiorum  corona  simplicL 

Trichodina  grandinella.  Tri- 
chcda  gr.  Muller. 
h,  Ciliorum  corona  simplici. 

Stentor  Polymorphtis.  Oken. 


ORDO  II.  LORICATA. 
Sectio  III.  Ofhsysina. 

A.  Corpore  nudo  pediceUato,  pedicello 
fUiformis  vaginato. 

0.  In  spiram  contractUu 

Carchesium  fasciculaium.  Vert, 
fasc.  Muller. 

3  species. 

B.  Corpore  gelatino  involute  nec  pe> 
dicellatu. 

Ophrydium  versatile.  Vert, 
vers.  Muller. 

1  species. 

C.  Corpore  vagina  membranacea  in- 
cluso. 

a.  Non  pedicellate. 

Vaginicola  crystaUina.  N.  sp. 
3-6  species. 

b,  PediceUato. 

Tiniinnus. 


Familia  V.  Enantiotreta. 

Ore  anoque  oppositis  terminaUbus. 

Sectio  V.  Encheeia. 

A.  Ore  transverse  truncate. 

a.  Corpore  non  ciliato. 

Enchelys  pupa.  MiUler. 

2  species. 

b.  Corpore  ciliato. 

Coleps  hirtus.  Nitsch. 

3  species. 

c.  Corpore  setose. 

Actinophrys  sol.  Trichoda  sol. 

Muller. 

2  species. 

B.  Ore  oblique  (saepe  ciUato. ) 

a.  Corpore  non  ciliato. 

a.  In  coUum  capitatum  non  ex¬ 
tensile 

Trichoda  camium.  Muller. 

3  species. 

?  Bursaria. 

1  species. 

In  coUum  capitatum  extensile 
Lacrymaria  ohr.  Vibrio  olor. 

MuUer. 

2  species. 

b.  Corpore  ciUato. 

Leucophrys  patula.  Trich,  pat. 

MuUer. 

3  species. 

Familia  VI.  Allotreta.  Familia  III. 

Ore  anove  terminaU. 

Sectio  VI.  Tbachelixa.  Sectio  IV.  Aspidiscina. 

A.  Ore  inermi  infero.  Aspidisca  lynceus.  Trich.  line.  MUlL 

a.  Labio  superiore  proelongo.  1  species. 

Trachelius  fasciola.  Vibr.fase.  MuU. 

4  species. 


84  .  Dr  Gairdncr’s  Analysis  of 

ORDO  I.  NUDA.  -  ORDO  II.  LORICATA. 

b.  I.,abio  superiore  brevi  dllatato 
obliquo. 

Loxodes  cucullulus.  Kolp.  cu~ 
cull.  Muller. 

B.  Ore  uncino  sufTulto. 

Glaucoma scintillans.  Nov.gen 

1  species. 

Familia  VII.  Katotreta.  Familia  IV. 

Nec  ore,  nec  ano  terminali. 

Sectio  VII.  Kolpodea.  Sectio  V.  Eupeota. 

Nuda  aut  ciliahu  Euploea  cliaron.  Trick,  char.  MiiU. 

A.  Proboscide  brevi  inermi. 

a.  Corpore  partim  ciliato. 

Kolpoda  cucullus.  MUUer. 

2  species. 

5.  Corpore  ubique  ciliato :  turgido. 

Paramcecium  chrysalis.  MUlL 
2  species. 

B.  Proboscide  nulla. 

Amphileptus  anser.  Vib.  auser. 

^Muller. 

2  species. 

.Sectio  VIII.  Oxythichina. 

Setosa  aut  uncinata. 

a.  Uncinis  sty  Usque  nullis. 

Oxytrichn  pellionella.  Bory. 

4  sjiecies. 

b.  Uncini ;  styli  nulU. 

Kerona  puslulata.  M'uUer. 

1  species. 

c.  Styli ;  uncini  nuU. 

Urostyla  grandis.  Nov.  gen. 

2  species. 

d.  Uncini,  stylique. 

Stylonychia  mytilus.  Ker.  myt. 

Muller. 

2  species. 

CLASSIS  U.— ROTATORIA. 

AnimaUa  evertebrata  radiata  apoda  saepe  caudata,  ciliis  peculiaribus  rotantia. 
Ganglia  nervea  pharyngea  plura  (cerebralia  ?),  annulus  nervaeus  nuchalis 
et  nervus  abdominalis  in  majoribus  conspicua.  Saepissime  oculi  piginento 
laete  rubro.  Canalis  aliinentarius  simplex;  ventriculi  species  nonnuUis, 
appendices  caeca;  apiul  alia.  Pharynx  saepius  maxillis  arinatus,  nonnun- 
quam  dentigeris.  V as  dorsale  immobile,  ramosum.  Sued  corporis  peUu< 
cidL  Ilermaphrodita.  Ovipara  et  vivipara,  nec  sponte  dividua. 

ORDO  I.  NUDA.  ORDO  II.  LORICATA. 

Familia  I.  Monotrocha. 

CiUorum  corona  timpUci  Integra. 

Sectio  I.  Ichthydina.  Sectio  I.  Stephanopixa. 

A.  Cx'ca. 

a,  Dorso  glabro. 

Icthi/dinm  podura.  Ccrc.  pod. 

Muller. 

1  species. 


A.  Ca;ca. 

0.  Cauda  simplici. 

Mouura  colurus.  Nov.  gen. 
1  species. 
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OIIDO  I.  NUDA.  OllUO  II.  LOKICATA. 

h.  Dorso  setoso.  b.  Cauda  furcata. 

C/uBtonotus  larus.  Trick,  la-  Colurus  uncinatiu.  Brachionm 

rus.  Muller.  «nc.  Muller. 

2  species.  2  species. 

B.  Oculis  duobus. 

Stephanops  lameilarU.  Brack, 
lam.  Muller. 

1-2  species. 

FaMILIA  II.  SCHIZOTROCHA. 

Ciliorum  corona  simplici  laciniatini  constricta  variabilL 
Sectio  II.  Meoalotboch.ea.  Sectio  II.  Flosculahia. 

A.  Oculo  unico.  A.  Caeca. 

Microcodon  clavus,  Nov.  gen.  a.  Gelatina  corpus  involvente. 

1  species.  a.  Organo  rotatorio  bilobo  et 

B.  Oculis  quatuor.  subquadrilobo. 

Megalotrockn  alba.  Nov.  sp.  LacintUaria  socialis.  Oken. 

1  species.  1  species. 


Sectio  II.  Flosculahia. 

A.  Caeca. 

a.  Gelatina  corpus  involvente. 

B.  Organo  rotatorio  bilobo  et 
subquadrilobo. 

Lacinularia  socialis.  Oken. 

1  species. 

/S.  Org.  rot.  multifido. 

Floscularia  ornata.  Oken. 

1  sjiecies. 

b.  Vagina  corporis  membranacea. 

Melicerta  ringens,  Schrank. 

1  species. 


FaMILIA  III.  POLYTROCHA. 
Ciliorum  coronulis  pluribus. 


Sectio  III.  Hydatina. 

A.  Caeca. 

a.  Simplicia. 

B.  Maxillae  dentatae. 

Hydatina  senta.  Fort,  senta. 
Jliiller. 

2  species. 

/3.  Maxillae  inermes. 

•f  Ore  recto  terminali. 
Enteroplea  lacustris.  Nov.  gen. 
1  species. 

d-f  Ore  obliquo  infero. 
Pleurotrocka  petromyzon.  N.  g. 
1  species. 

b.  Composite. 

Zoobotrym  pellucidus.  Nov.  g. 

1  species. 

B.  Oculo  unico. 

a.  FrontalL 

Furcularia  gibba.  Nov.  sp. 

2  species. 

b.  Dorsali. 

B.  Cauda  setacea  nec  furcata. 
Monocerca  Rattus.  Trick,  Rat. 
MuUer. 

2  species. 

/>.  Cauda  simpliciter  furcata. 

+  Ciliis  rotatoriis  aequalibus. 
Notommata  lacinulata.  Vort. 
lac.  Muller. 

8  species. 


Sectio  III.  Ecchlanidola. 

A.  Caeca. 

Lepadella  ooalic.  Brack,  oval. 
Muller. 

1  species. 


B.  Oculo  unico. 

a.  Lorica  depressa. 
s.  Cauda  simplici. 

Momstyla  comuta.  Trick,  corn. 
Muller. 

2  species. 

/3.  Cauda  furcata. 

Eucklanis  tnacrura.  Nov.  gen. 
2  species. 

b.  Lorica  turgida  aut  angulosa. 

B.  Cauda  simplicL 

Mastigocerca  earinata.  N.  gen. 
1  sjiecies. 
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ORDO  11.  LORICATA. 
Cauda  furcata. 


Salpina  mucronata. 
tnuc.  Muller. 

5  species. 


C  oculis  quatuor. 

Sqrtamella  bractea.  Brach. 
bract  M. 

1  species. 


ORDO  I.  NUDA. 

Ciliis  rotat  inequal  par- 
tim  londoribus,  setaceis 
tentacumonnibus. 

Scaridium  lorifficaudum.  Trick. 

Ion.  Muller. 

1  species. 

DinocharU  pocillum.  Trick, 
poc.  M. 

3  species. 

C.  Oculis  binis  aut  bis  acen'atis. 

a.  frontalibus  simplicibus. 

Diglenacatellina.  Cer.cat  M. 

3  species. 

b.  dorsalibus  simplicibus. 
a.  Cauda  simplicL 

Raitulus  lunaris.  Bory. 

1  species. 

A  Cauda  furcata. 

DUtemma  fordpalum.  Cere, 
for.  M. 

3  species. 

e.  dorsalibus  acervatis. 

Tkeorus  vemalis.  Nov.  gen. 

1  species. 

D.  Oculis  tribus. 

a.  uno  dorsali,  duobus  frontalibus. 

Eosphora  N^ajas.  N.  gen. 

1  species. 

b.  tribus  dorsalibus. 

Norops  dorsalis.  N.  gen. 

1  species. 

E.  Oculis  pluribusin  circulum  dispositis. 

Cyclogena  lupus.  Cere.  lup.  M. 

1.  species. 

Familia  IV.  Zygotrocha. 

Ciliorum  coronulis  binis. 

Sectio  IV.  PniLODiNiEA.  Sectio  IV.  £bachiona:a. 


Brack. 


Bory. 


A.  Cseca. 

Callidina  elegans.  Nov.  Gen. 

1.  species. 

B.  Oculis  duobus. 

a.  frontalibus  (ante  org.  rota. 

tariaV 

«.  Cauda  ter  furcata. 

Rotifer  vulgaris.  Schrank. 

3  species. 

fu  Cauda  quinque  apicibus. 

Actinurus  neptunius.  N.  G. 

1  species. 

b.  dorsalibus  (pone  org.  rot.) 
a.  Cauda  simpliciter  furcata. 

Monolabis  conica.  N.  G. 

1  species. 

/S.  Cauda  ter  furcata. 

Pkilodina  ergtkropktkalma,  N.  G. 

3  species. 

N.  B.  In  hac  tabula,  illas  species  solunimodo  ordinandas  judicavi,  quibus 
Professor  Berolinensis  ventriculos  singulos  pluresve  demonstraverat,  materi® 
colorantis  prehensione  et  deglutitione.  M.  G. 


A.  Caeca. 

Noteus  Bakeri.  Brack. 
Bak.  M. 

1  species. 

B.  Oculo  unico. 

a.  Cauda  nulla. 

Anurcea  palea. 

1  species. 

b.  Cauda  furcata. 
Brackionus  urceolaris. 

Muller. 

3  species. 

C.  Oculis  duobus. 

Pterodina  patina.  Brack, 
pat.  M. 

1  species. 
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IV.  Geographical  Distribution. 

No  sooner  is  the  organized  structure  and  physiological  im¬ 
portance  of  the  class  of  infusory  animals  distinctly  recognised, 
than  their  geographical  distribution  becomes  a  subject  of  inte¬ 
rest,  and  the  question  presents  itself: 

“  Whether  the  forms  of  infusory  animals,  which  fill  the  wa¬ 
ters  of  the  earth  in  such  countless  numbers,  and  which,  with 
many,  form  the  germs  of  organic  life,  are  the  same  in  all  quar¬ 
ters  of  the  world  ?  Or  whether  a  climacteric  difference  can  be 
observed  to  exist  between  these  minute  living  bodies,  correspond¬ 
ing  to  that  subsisting  between  the  larger  animals  ?” 

The  subject  is  not  altogether  new,  although  all  former  obser¬ 
vations  were  isolated,  imperfect,  and  contradictory.  Gmelin,  in 
the  13th  edition  of  the  Sy sterna  Natura,  describes  two  species 
of  the  genus  Vorticella,  one  peculiar  to  the  Atlantic,  the  other 
to  the  Indian  Ocean.  It  is  very  difficult  to  decipher  the  ani¬ 
mals  to  which  he  alludes.  It  is  certmn,  however,  that  they  are 
not  Vorticellae;  and  it  is  very  doubtful  if- they  are  infusoria  at 
all.  Riche,  in  1791,  on  d’Entrecasteaux’s  Voyage  in  search  of 
Lapeyrouse,  made  a  few  observations  on  the  infusoria  of  the 
Pacific  Ocean ;  and  Bose,  in  1802,  on  those  of  North  America ; 
but  both  these  observers,  from  their  imperfect  means  of  obser¬ 
vation,  either  mistook  the  larvae  of  Entomastraci  for  infusory 
animals,  or  came  to  the  conclusion  that  they  did  not  differ  from 
those  of  Europe.  Chamisso,  in  Kotzebue’s  voyage  round  the 
world,  in  1815,  made  a  few  observations  on  the  coast  of  Brazil, 
on  the  animal  to  which  the  sea  owed  its  green  colour,  which  he 
described  under  the  name  of  the  Paramacium  oceanicum :  it  is 
closely  allied  in  form  to  the  Cercaria  viridis. 

M.  Ehrenberg  has  had  opportunities  of  furnishing  a  few  data 
for  the  solution  of  the  question  during  the  two  very  extensive 
journeys  which  he  has  made  into  the  three  quarters  of  the  old 
world ;  the  first  in  company  with  Dr  Hemprich  into  Africa  and 
Arabia ;  the  second  very  lately  with  Baron  Alexander  Humboldt 
into  Russia,  Siberia,  and  the  Altayan  Mountains.  During  both  of 
these  journeys  he  prosecuted  with  indefatigable  industry  his  ob¬ 
servations  on  these  microscopic  creations,  wherever  opportunity 
offered ;  though,  from  their  inferior  ini|K)rtance,  they  were  ne- 
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cessarily  subordinate  to  the  collection  and  description  of  the 
larger  animals.  These  circumstances,  together  with  the  caution 
necessary  in  the  use  of  instruments  of  brass  in  the  presence  of 
half  civilized  people,  fatigue,  disease,  &c.  have  much  circum¬ 
scribed  the  extent  of  his  researches,  which  cannot  therel'ore  be 
regarded  as  fixed  principles,  but  as  serving  as  the  foundation  of 
a  more  extended  series  by  the  labours  of  future  travellers. 

1.  In  Terrestrial  Waters. — On  his  first  journey  into  Africa 
and  Arabia,  he  made  observations  in  ten  different  localities,  be¬ 
sides  one  on  the  coast  of  the  Adriatic,  of  which  the  following  is 
a  synoptic  table : 


I.  Adriatic  Sea,  at  Cattaro. — 1  Form. 


E.  JMonur.'i  Colurus,  n.  sp. 

• 

II.  Mediterranean  Sea  at  Alexandria. — 3  Fonns. 

Bacillaria  Cleopatra.*,  n.  sp.  . 

1 

.  -  Ptolemaii,  n.  sp.  . 

3o5 

*  Zoobotryon  pellucidus,  n.  g. 

1—1 

III.  Oasis  of  Jupiter  Ammon  near 

Sixva — 8  Forms. 

E.  Anguillula  fluviatilis, 

5 

Bacterium  triloculare,  n.  sp. 

Cyclidium  inane,  n.  sp. 

Ho® 

E.  ?  Enchelys  Pupa  ?  Muller, 

1 

Hydrias  cornigera,  n.  g. 

T  S 

Monas  glaucoma,  n.  sp. 

T75 

E.  termo,  Muller, 

Trichoda  Nasarmonum.  n.  sp. 

54 

IV.  Boulak  near  Cairo,  in  stagnant  Nile  'water.-—G  Forms. 

Bacterium  simplex,  n.  sp. 

1  fff 

T55 

E.  Monas  atomus,  Muller, 

4^9 

E.  Paramaecium  chrysalis,  IMUller, 

1*5 

Trichoda  ovata,  n.  sp. 

1 

4® 

Typhlina  viridis,  n.  g. 

. 

5® 

E.  Vorticella  convallaria,  Muller, 

T*® 

•  This  singular  genua  is  remarkable  for  its  size.  It  resembles  very  much  a  Fucus,  and  often 
attains  a  foot  in  diameter.  This  mass  is  not,  however,  formed  of  a  single  animal,  but  consists  of 
niany  thousand  microscopic  animalcules  united  together  by  a  gelatinous  filamentous  network. 
The  animal,  which  adheres  in  clusters  to  the  extremities  of  the  connecting  filaments,  is  allied  to 
the  group  of  the  Vorticellse. 

t  This  genus,  which  has  been  formerly  noticed  as  probably  belonging  to  the  class  of  Entozoa, 
is  included  in  these  geographic  indications,  as  it  has  hitherto  been  reckoned  among,  and  is  gene¬ 
rally  known  oDly  as  an  infusory  animal. 
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V.  Suez  on  the  Red  Sea,  in  sea-water. — 2  Forms. 

Vorticella  parasitica,  n.  sp.  .  .  .  •  i'" 

Zoohotryon  pellucidus,  n.  sp.  .  .  *  1  to  6  body  J 

VI.  Tor,  on  the  Red  Sea,  in  sea  water,  wells,  and  infusions.— 10 


Forms. 

Cyclidium  glaucoma,  Muller, 

I 

Uisoma  vacillans,  n.  g. 

1  I 

55*"24 

Uiscocephalus  rotatorius,  n.  g. 

1 

39f 

Echinella  splendida,  n.  sp. 

h 

F ragilaria  diophtbalma,  n.  sp.  « 

1 

59 

£.  Kolpoda  cucullus,  IM'uller, 

1 

33 

E.  Monas  ternio,  Muller,  .... 

T5  37 

Stylonychia  cimex,  n.  g.  (Kolpoda  lamella,  IMuller) 

33 — 3^1 

E.  Trachelius  lamella,  .... 

3*4 

E.  Vibrio  rugula,  Muller,  .  . 

5*5 

Vorticella  arabica,  n.  sp.  . 

2 

VII.  Wadi  Esle,  in  Mount  Sinai.  Observed  at  Tor, 

in  the  'voater 

which  had  been  sent  with  conferva  from  Wadi  Esle.— 

-18  Forms.* 

E  ?  Ambleyura  serpentulus  (Vib.  serp.  Muller), 

1 

55 

Anguillula  fluviatilis,  .... 

5*5 

Bacterium  scintillans,  n.  sp.  ... 

355 

E.  Closterium  lunula,  Nitscb,  .... 

1*3 

- multistriatum,  n.  sp. 

T*2 

£.  Cocconema  cistula,  n.  sp.  . 

3'3“3'4 

Cyclidium  glaucoma,  IMuller, 

T75 

Fragilaria  bipunctata,  n.  sp,  ... 

I  _  1 

33  34 

..  multipunctata,  n.  sp. 

1 

37 

*  Dr  Ehrenberi*  carried  on  a  series  of  observations  on  infusions,  during  a  residence  for  some 
time  at  Tor,  in  expectation  of  the  arrival  of  Dr  Hemprich,  previous  to  setting  out  on  a  journey 
into  Abyssinia.  The  following  are  the  results  of  these  experiments,  in  his  own  words : 

“  Towards  the  end  of  October,  1  placed,  in  a  retired  situation  in  the  coral-house  of  the  Greek 
Nicola  Barmili,  four  glass  vessels  containing  well-water,  sea-water,  cold  infusion  of  black  pepper, 
and  cold  infusion  of  cinnamon.  After  the  first  two  days,  on  examining  a  few  drops  1  could  detect 
no  trace  of  life.  The  second  day  the  surface  of  the  water  was  a  little  dusty.  The  third  day  I  de¬ 
tected  under  the  dust  in  the  well  and  seawater,  Monas  termo  and  Cpclidium  glaucoma.  The 
same  animals  existed  in  the  pepper  infuslcm  with  the  addition  of  some  Kolpoda  cucuUus.  During 
the  eleven  days  in  which  I  continued  the  observations  without  interruption,  no  trace  of  life  could 
be  obBer^’ed  in  the  cinnamon  infusion ;  a  few  filaments  of  mould  were  only  formed  on  its  surface. 
The  well  water  and  infusion  of  pepper,  during  the  remainder  of  the  eleven  days,  exhibited  no  more 
animalcules.  In  the  latter,  however,  the  number  of  kolpodse  seemed  to  increase,  and  that  of  mo¬ 
nads  to  diminish.  The  sea- water  was  much  more  productive.  On  the  fouith  day  there  appeared, 
in  addition  to  the  monads  and  cyclidis.  Vibrio  rugula;  on  the  eighth  day,  Stglongchia  cimex,  Tra- 
chelius  lamella,  and  Disoma  vacillans.  A  journey  to  Mount  Sinai  now  interrupted  my  observa¬ 
tions  for  twelve  days.  On  my  return,  on  the  22d  of  November,  I  found  all  the  glasses  dried  up, 
except  that  of  sea-water,  which  was  larger  than  the  others,  in  which  the  Stglongehia  still  exhibited 
some  active  motions.  No  new  forms  were  developed  in  this  water,  although  1  continued  my  ob¬ 
servations  for  almost  two  months,  the  time  required  to  evaporate  it  to  dryness.  The  result  of 
these  observations  is,  that,  in  stagnant  well-water,  and  x>epper  infusiem,  European  forms  only  ap¬ 
peared  ;  but,  in  the  stagnant  sea-water,  some  which  were  peculiar.  Further,  that  in  Arabia  as  in 
Europe,  monads  are  the  first  which  appear  in  stagnant  water.’* 
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Lepa  della  emarginata,  n.  sp. 

£.  Monas  termo,  Miiller. 

E.  ?  Monocerca  Rattus  ?  (Trichoda,  Miiller) 

£.  Navicula  fusiformis,  n.  sp. 

.  I.  interrupta,  n.  sp. 

Paramaecium  ?  sinaiticum,  n.  sp.  . 

Rotifer  erythrseus,  n.  sp.  . 

Trichoda  asiatica,  n.  sp.  . 

E.  ?  ..  -  pyrum  ?  (Kolp.  pyrum,  Muller) 


55 

T5 

155 


VIII.  Suckot,  in  Nubia,  in  stagnant  Nile  ‘water. — 2  Forms. 


Distigma  Planaria,  n.  g.  .  .  .  . 

£.  Rotifer  vulgaris,  Schraiik  ?  .  .  . 

i 

I 

i  IX.  Island  of  Argo,  on  the  Nile,  in  Dongola. — 3  Forms. 

Cyclidium  lendiforme,  n.  sj).  .  .  .  sjj"' 

£.  Paramaecium  Chrysalis,  Miiller,  .  .  •  55 

Trichoda  aethiopica,  n.  sp.  ...  j'. 


X.  Kasr  Dongola,  Fortress  in  Dar  Dongola.— <\Q  Forms. 

£.  Anguillula  inflexa,  n.  sp.  .  .  .  . 

— —  dongolana,  n.  sp.  .  .  .  ^ 

Cyclidium  planum,  n.  sp.  .  .  .  .  jjg 

£.  ?  Cycloglena  elegans  ?  n.  g.  .  .  .  . 

£.  ?  Diglena  catellina  ?  (Cere.  catelL  Muller)  .  .  j'j 

£.  ?  -  aurita,  n.  sp.  .  .  .  .  j'j 

£.  ?  Ichthydiuni  Podura  (Cere.  Pod.,  Miiller)  . 

Monas  glaucoma,  n.  sp.  .  .  .  . 

£.  Paramxcium  chrysalis,  Miiller,  .  .  •55 

Pandorina  hyalina,  n.  sp.  .  .  .  . 

XI.  Island  of  Masoua,  in  the  Red  Sea. — I  Form. 

Zoocladium  niveum,  n.  g.  .  .  .  5'" _ 3'" 


I 

D 

0] 

N 

ai 

I. 


In  all  64  forms,  which  are  reducible  into  57  distinct  syste- 
malic  species,  observed  in  tropical  regions,  with  the  single  ex¬ 
ception  of  one  at  Cattaro,  of  which  it  will  be  seen,  from  an  in- 
spection  of  the  table,  that  14  are  species  which  have  been  ob¬ 
served  in  Europe  (Leipzig  and  Berlin)  ♦,  and  8  so  closely  allied 
to  some  forms  exhibited  there  -f-,  that  Dr  Ehrenberg  has  not  j 

ventured  to  characterize  them  by  a  distinct  name  ;  leaving  35,  I 

or  about  two-thirds  of  the  whole,  peculiar  to  tropical  countries,  J 
and  which  they  possess  in  addition  to  many  European  species. 

•  These  are  preceded  in  the  Table  by  the  letter  E. 
t  These  are  preceded  by  an  E  ? 
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It  is  remarkable  that,  of  these  57  species,  there  are  only  7 
which  belong  to  genera  not  found  in  Europe,  and  that  each  of 
these  species  forms  the  type  of  a  distinct  genus,  in  none  of  which 
more  than  one  has  yet  been  found,  viz. 


Distigma. 

Dismna. 

Discocephalus. 


Hydrias. 

Tgvhlina, 


Zoobi^ryon;  and 
Zoocladium. 


Another  singular  fact  exhibited  by  this  table  is,  that  on  no 
one  point  of  observation  has  more  than  two  species  of  one  genus 
been  discovered.  Only  the  genera  Trichoda  and  Cyclidium 
present  four  species ;  all  the  others  less,  and  by  far  the  greater 
number  only  one. 

The  following  species  are  those  characterized  by  the  greatest 
geographical  extension. 

Anguillula  fluviatilis,  Stations  III.  &  YU. 

Monas  tenno,  III.  VI.  &  VII. 

- glaucoma,  - III.  &  X. 

Paramaecium^Chrysalis, - IV.  IX.  &  X. 

We  shall  now  present  a  similar  analysis  of  M.  Ehrenberg’s 
Russian  observations.  Notwithstanding  the  rapidity  of  his  jour¬ 
ney,  he  succeeded  in  establishing  differences  among  the  infusoria 
of  no  less  than  21  different  points  of  this  vast  empire,  in  the 
Northern  Urals,  the  Siberian  Steppe,  the  shores  of  the  Caspian, 
and  the  Altai  range,  even  to  the  Chinese  Dzungarei : 

I.  Salt  LaJce  of  Kurotschkinsh  near  Astrachan  ;  toater  examined  in 
Astrachan.  46“  N.  Lat.  66°  E.  Long.  ? — 1  Form. 

Monas  erubescens,  n.  sp.  .  .  .  .  il;'" 


II.  Buchtarmay  in  the  Altai  Mountains,  on  the  Irtysch. 

101°  E.  Long. — 6  Forms. 
Bacillaria  elongata,  n.  sp.  . 

E.  Diglena  capitata,  n.  sp.  ?  . 

£.  Monas  mica,  ^Muller,  .... 

£.  Navicula  fulva,  ..... 

E.  — gracilis,  n.  sp.  . 

- fusiformis,  n.  sp. 

■  '  I  ventricosa,  n.  sp. 


49°  N.  Lat. 
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III.  Syrjanqfskoi,  in  ihe  Altai  Mountains, — 9  Forms. 

Astasia  viridis,  n.  sp.  ... 

Bacterium  deses  (Enchelys  deses,  Muller) 

E.  Coleps  hirtus,  Nitsch, 

E.  Luxodes  cucullulus,  (Kulpoda  cucull.  Muller) 

Monas  umbra,  n.  sp.  ... 

E.  Navicula  gracilis,  n.  sp.  . 

E.  Oxytricha  lepus,  Bory, 

£.  Parama-'cium  Aurelia,  MUUer, 

Spirodiscus  fulvus,  n.  sp.  . 

IV.  Prochodnoi,  Alp  of  the  Altai,  near  Riddersk  ;  examined  in  Rid- 
dersk. — 2  Forms. 

Rotifer  vulgaris,  Schrank,  ....  g'"— 

Trichodina  grandinella,  (Trichoda  grand.,  IMuller) 


ris 


T2S 


V.  Smeinogorsk  in  the  Altai  Mountains, — 

E.  Anunea  palea,  Bory,  (Brachiosus,  Miiller) 

Budo  viridis,  n.  g.  . 

£.  Biglena  catellina,  .... 
Gonium  hyalinum,  n.  sp.  (a  single  globule  gjj) 
IMonas  kolpoda,  n.  sp.  ... 

E.  -  uva,  ^luller, 

E.  Navicula  gracilis,  n.  sp.  . 


8  Forms. 

•  i'" 

1 

•  555 


T75 

S55 


5 


VI.  Koliwan,  at  the  River  Belaja,  in  the  Altai  Mountains,  Observed 
with  conferva  at  Smeinogorsk,— 2  Forms. 

E.  Closteruim  lunula,  Nitsch,  .... 

E.  Monas  termo,  Muller,  .  .  .  •  ss5  ^ 


VII.  Uralsk,  on  the  River  Ural. — 7  Forms. 

E.  Aspidisca  Lynceus,  (Trichoda,  MUUer) 

E.  Kolpoda  cucuUulus,  Muller,  .  .  .  . 

Navicula  fusiformis,  .... 

E.  Oxytricha  pullaster,  (Kerona,  Muller) 

Paramjecium  compressum,  n.  sp.  . 

E.  Trachelius  fasciola,  (Vibrio,  AlUller) 

E.  Vibrio  rugula,  AluUer,  .... 


VIII.  Saratqf  on  the  JVulga, — 6  Forms. 

E.  Amaeba  diffluens,  (Proteus,  Muller)  '. 

E.  Exilaria  flabeUum,  ii.  sp.  . 

P'ragilaria  angusta,  n.  sp.  . 

E.  -  pectinalis,  I.yngbye, 

- scalaris,  n.  sp.  . 

Gomphonema  rotuiidatum,  p*  sj). 


XV 


XUM 
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IX.  Ilezkaja  Saschtschita  Steppe,  near  Orenburg.  Salt  water  ob¬ 
served  at  Orenburg. — 6  Forms. 

Anguillula  recticauda,  n.  sp.  ... 

£.  Bacterium  monas,  n.  g.  .  .  .  .  ,^2 

- cylindricum,  al.  sp.  .  .  . 

E.  Doxococcus  globulus,  (Volvox,  Muller)  .  . 

£.  Loxodes  cucullulus,  (Kolpoda,  Muller)  .  . 

£.  Monas  atomus,  Muller,  .  .  .  . 

X.  Orenburg,  on  the  River  Ural. — 3  Forms. 

Navicula  gibba,  ii.  sp.  .  '  .  .  . 

- uncinata,  n.  sp.  .  .  .  .  g', 

- turgida,  n.  sp.  ....  a'j 

XI.— River  Sakmara  West  from  Orenburg :  examined  with  confervce 
at  Uralsk. — 1  Form. 

E.  Carchesium  fasciculatum  (Vorticella,  Muller,)  .  5'j'" 

XII.  — Platofski  Steppe  between  Barnaul  and  Kolivan  in  East  Si¬ 

beria. — 1  Form. 

Astasia  hxmatodes,  n.  g.  .  .  .  .  5'j'" 

XIII.  — Kyschtym  in  the  Southern  Urals  ;  with  conferva:  of  marsh 

water. — 2  Forms. 

E.  Pandorina  morum,  Bory,  ....  5’?'"— I's" 

Triehodiscus  sol,  n.  g.  .  .  .  . 

XIV — Troizk  East  from  the  Urals  in  the  Siberian  Steppe;  from 
confervce  of  a  salt  lake. — 1  Form. 

E.  Gomphonema  discolor,  n.  sp.  .  .  .  j>j 

XV. — Barnaul  in  East  Siberia  on  the  Obi.—S  Forms. 

1  E.  I.eucophrys  ?  fluida,  Muller,  .  .  . 

E.  Monas  atomus,  MUller,  .  .  .  .  j* ^ 

- ovalis,n.  sp.  .  .  .  ■  shs 

E.  Navicula  gracilis,  n.  sp.  .  .  •  .  Jg _ j', 

- fusiformis,  n.  sp.  ... 

Trichodina  stellina,  (Vorticella  Muller,)  .  . 

Triehodiscus  Sol,  n.  g.  .  .  .  . 

E.  Vibrio  rugula,  Muller,  .  .  .  . 

^l^-~^Petropawlofsk  in  West  Siberia  in  the  Ischim ;  from  salt 
water  of  the  Steppe. — 3  Forms. 

Anguillula  inilcxa,  n.  sp.  .  .  .  .  1 - 
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£.  Colurus  uncinatus,  (Brachionua,  MUller),  . 

£.  Vibrio  lineola,  MUller,  ... 


XVIII. — Catharinenburg  on  the  Iset  in  the  Urals  ;  from  the  river, 
marshes,  and  the  Lake  Schartash. — 26  Forms. 

E.  Actinophrys  Sol,  (Trichoda,  MUller), 

F.  Amceba  diffluens,  (Proteus,  MUller), 

£.  Arcella  vulgaris,  n.  g.  .  . 

E.  Aspidisca  Lynceus,  (Trichoda,  MUller), 

Bacterium  ?  fuscum,  n.  g. 

Bodo  didymus,  n.  g. 

- vorticellaris,  al.  sp. 

£.  Closterium  lunula,  Nitsch. 

£.  Cocconema  cistula,  . 

Cyclidium  ?  margaritaceum,  n.  sp. 

E.  Doxococcus  pulvisculus,  n.  g. 

..  -  -■  ina‘qualis,  aL  sp. 


£.  Exilaria  panduriformis,  n.  sp. 
Fragilaria  bipunctata,  n.  sp. 

— .  —  scalaris,  . 

Clomphonema  constrictum,  n.  sp. 

£.  Kerona  pustulata,  AlUller, 

£.  Monas  termo,  Muller, 

£.  Navicula  fulva,  (Bacillaria,  Nitsch) 
E.  .  gracilis,  n.  sp.  . 

- - turgida,  n.  sp. 

- velox,  n.  sp. 

E.  _ — .  ulna,  (Bacillaria,  Nitsch), 

£.  Trachelius  fasciola  (Vibrio,  Muller,) 
£.  Trichoda  ?  Paramaecium,  n.  sp. 

£.  Vorticella  convallaria,  MUller, 


I  I  " 

ISO  “j* 

1*5 — j's 

lis—r's 
I6S — T* 
ill 

b45“"J55 

tIb 

1*5 

IS* - 5*5 

tit — lis 

iss — lis 


rii 


5555~T555 


ISS - 155 

5*5 - 1*5 


<^5**5*5^5*I 

155 


body 


XVIII. — Nishne  Tagil  in  the  North  Urals  on  the  Tagil. — 1  Form. 

Vorticella  convallaria,  Muller,  .  .  body  j'g" 


XIX.— ToioM  in  North  West  Siberia  on  the  Irtysch  and  Tobol— 
21  Forms. 


Anguillula  fluviatilis,  Muller, 

E.  Arcella  vulgaris,  n.  g. 

E.  Bacterium  Monas,  n.  g, 

E.  Brachionus  urceolaris,  Muller, 
E.  Closterium  trabecula,  n.  sp. 

£.  Colurus  uncinatus, 

E.  Difflugia  proteiformis,  Le  Clerc. 
£.  Eosphora  Najas,  n.  g. 

Fragilaria  angusta,  n.  sp.  . 


young 

•  155 - 5*5 

•  2  3*““1  o 

•  i 
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Hydatiua  ?  leptocerca,  n.  sp. 

. .  ?  laticauda,  n.  sp. 

E.  Kolpoda  cucullus,  Muller, 
Monas  hyalina,  n.  sp.  . 

£.  Monostyla  ?  lunaris,  n.  g.  . 

E.  Monura  colurus,  n.  g. 

Navicula  tur^da,  n.  sp.  . 

£.  Salpina  ?  bicarinata,  n.  sp.  . 
Trachelius  globuliferus,  n.  sp. 

F.  - trichophorus,  n.  sp. 

Vibrio  amblyoxis,  n.  sp. 

E.  Urocentrum  turbo,  Nitscb, 


** 

lir— I'f 

JoS 

* 

3* 

* 

1 

TV 

lie 

lis 

i‘s 

1 

TV 
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XX. — Bogoilqfsk  in  the  North  Urals  on  the  Turin,  near  60®  N.  Lat. 
— 6  Forms. 


£.  Coleps  hirtus,  Nitscb,  .  .  . 

£.  Colurus  uncinatus,  (Brachionus,  Muller), 

•  i* 

Hydatina  ?  terminalis,  n.  sp. 

•  3^5 

£.  Lepadella  P  triptera,  n.  sp.  . 

*  5^1 

E.  Faramaecium  chrysalis,  Miiller, 

•  «y 

£.  Vorticella  microstoma,  n.  sp. 

body 

XXL — Petersburg  on  the  Neva ;  in  the  Neva  voater,  corfervae  of 

marshes  and  vegetable  infusions.  60“  N.  Lat.  48°  fV.  Long. — 23 

Forms. 

Bacterium  enchelys,  n.  g.  .  . 

1  ft* 

37V 

- punctum,  al.  sp.  . 

3S*“"3is 

.  - termo,  al.  sp.  . 

zhz 

£.  .  tremulans,  al.  sp. 

sIb 

£.  Cyclidium  glaucoma,  Muller, 

1  ] 

14? — T2V 

E.  Glaucoma  scintillans,  n.  g. 

£.  Kerona  pustulata,  Miiller, 

1 

57 

£.  Kolpoda  cucullus,  Muller,  . 

1  1 

174  71 

£. - lens,  Muller, 

£.  Monas  guttula,  n.  sp.  .  .  . 

li* — rii 

hyalina,  n.  sp. 

lAs — 34i — jIj 

- umbra,  n.  sp.  .  .  . 

—  volvox,  n.  sp.  .  .  . 

£.  Faramaecium  Aurelia,  Miiller, 

i'h 

£.  - Chrysalis,  Miiller, 

1  1 

T5"“B 

—  ovatum,  n.  sp. 

57 

£.  Spirillum  volutans,  (Vibrio  spirillum,  Miiller,) 

TVS — 5  5 

£.  Trachelius  anas,  (Trichoda,  Miiller,) 

57 

E.  ■  falx,  Schrank,  .  .  . 

57 

E. - — - lamella  (Kolpoda,  Miiller,) 

7*7—  7  7 

£•  Trichoda  ?  Faramaecium,  n.  sp.  . 

1  1 

55—55 

XUM 
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E.  Trichodina  comosa,  n.  g.  .  .  .  , 

E.  Vibrio  rugula,  Muller,  .  .  ,  . 

E.  Vorticella  convallaria,  Muller,  .  body  ^'g _ 

Pyrifonnis. 

In  all  148  forms  reducible  to  113  distinct  species,  whi 
tend  through  51  genera.  95  species  comprised  in  39  genera, 
belong  to  the  first  class  of  Phytozoa,  the  Polygastrica.  The 
other  18  species  in  12  genera,  belong  to  tbe  Rotatoria.  As¬ 
suming  the  chain  of  the  Urals  and  the  river  of  the  same  name 
as  the  boundary  betwen  Europe  and  Asia,  31  species  belong  to 
the  former,  and  82  to  the  latter.  It  will  also  be  seen  from  an 
inspection  of  the  table,  that  69  species  *  agree  with  those  which 
have  been  described  in  Europe  by  Muller,  or  since  discovered 
at  Berlin.  The  other  44  belong,  like  the  'tropical  species,  for 
the  most  part  to  European  genera.  The  following  genera, 
which  were  first  discovered  on  this  journey,  have  been  all  since 
detected  at  Berlin,  viz. 

Arcella,  Tiodo.  Trichodiscus. 

Astasia.  Eosphora. 


So  that  there  is  no  genus  which  can  be  regarded  as  peculiar  to 
these  regions. 

The  genera  which  contain  the  greatest  number  of  species  al¬ 
ways  belong  to  tlie  Phyt.  polygastrica,  viz. 

6  species  of  Trache/ius. 

7  — —  of  Navieula. 

8  .  .  of  Bacterina. 

13  — —  of  Monas. 

Upon  comparing  together  the  African  and  Russian  tables,  we 
find,  that  the  In!usoria  which  occur,  1.  at  Petersburg  and  Bol- 
goslofsk,  in  lat.  60° ;  2.  at  Sinai,  in  lat.  28° ;  and,  3.  in  Dongola, 
lat.  19°;  are: 

Polygastrica— i.  Itotatoria— none. 

Cyclidium  gl.iucoma. 

Kolpoda  cucullus. 

Paraniaecium  chrysalis. 

Trachelius  lamella. 

The  species  which  extend  over  a  still  greater  space,  Ircing 
found  at  Berlin,  the  Altai  Mountains,  Sinai,  and  Dongola,  are; 
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Polj/gtulrica — 4. 
Closteriura  lunula. 
Kolpoila  cucuUus. 
Monas  termo. 
Navicula  fusifoimis. 


Rotatoria — 3. 
(Anguillula  fluviatilis.) 
Diglena  catellina. 
Kotifer  vulgaris. 


Only  one  species  has  been  found  in  all  the  points  to  which  Dr 
Ehrenberg’s  observations  have  extended,  viz.  at  Sinai,  Dongola, 
Berlin,  Petersburg,  Bogoslofsk,  and  the  Altai  Mountains,  the 
Kolpoda  cucullus. 

2.  In  Subterranean  Waters. — As  it  was  one  of  the  principal 
objects  of  Humboldt’s  journey  through  the  Russian  dominions 
to  examine  all  the  more  important  mines  in  the  empire,  an  op¬ 
portunity  was  given  to  Dr  Ehrenberg  of  determining  the  pre¬ 
sence  or  absence  of  infusory  animals  in  situations  excluded  from 
the  light  of  day,  one  of  the  principal  agents  in  the  production 
of  these  animals  upon  the  hypothesis  of  the  generatio  primitiva. 
For  this  purpose  he  took  the  precaution  of  enclosing  the  stag¬ 
nant  water,  mould,  and  other  substances  brought  to  the  surface 
for  examination,  in  well  dried  glass  flasks,  so  as  to  preclude  the 
possibility  of  their  being  carried  thither  from  the  surface ;  and 
in  one  instance,  the  depth  was  such  that  it  was  not  even  proba¬ 
ble  that  they  had  penetrated  so  far  along  with  the  surface  water, 
but  had  been  generated  in  the  place  where  they  were  found. 

His  endeavours  were  long  unsuccessful.  They  were  at  last 
found  in  tolerable  numbers  in  two  situations : 

1.  At  the  depth  of  56  archines  (fathoms),  in  the  silver  mines 
of  Smeinogorsk,  in  the  Altai  Mountains,  the  following  species : 

Anguillula  fluviatilis,  .  .  .  , 

Kolpoda  cucullus,  .  .  .  . 

Loxodes  cucullulus,  ....  ,'5 

-  cucullio,  .  .  .  .  ,*j 

It  will  be  seen  from  the  Russian  table,  that  none  of  these  spe¬ 
cies  were  found  at  Smeinogorsk  in  the  waters  at  the  surface. 

2.  At  the  depth  of  6  archines,  in  the  copper-mine  of  Soimon- 
ofskoi,  in  the  Southern  Urals,  in  addition  to  the  preceding 
species, 

Monas  atonius,  ....  sss"' 

- enchelys,  •  •  •  •  yis 

- termo,  .... 
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It  will  be  seen  that  the  Kolpodu  cucullus  is  again  found  in 
both  these  situations. 

3.  In  Atmospheric  Waters. — The  occurrence  of  infusory  ani¬ 
mals  in  this  situation  became  an  object  of  interest  ever  since 
Humboldt  drew  the  attention  of  naturalists  to  those  currents  of 
air  which  often  ascend  to  the  height  of  18,000  feet  above  the 
earth’s  surface,  and  are  capable  of  carrying  into  the  atmosphere 
many  minute  bodies  which  may  be  deposited  on  the  summits  of 
lofty  mountains,  or  conveyed  to  distant  plains.  Not  to  mention 
the  idea  of  Spallanzani,  of  minute  infusoria  hovering  in  the  at¬ 
mosphere,  Gleichen’s  observations  of  their  existence  in  snow  melt¬ 
ed  in  a  room,  might  lead  to  the  supposition  of  their  existence  in 
the  atmosphere. 

The  burning  plains  of  Africa  present  peculiar  advantages  for 
the  decision  of  the  question.  During  the  day,  the  scorching 
rays  of  the  meridian  sun  destroy  every  trace  of  life  except  the 
lizard ;  and  during  the  night,  the  heavy  dews  afford  atmosphe¬ 
ric  water  in  a  state  of  great  purity.  During  Dr  Ehrenberg’s 
journey  into  Africa,  he  made  a  point  of  examining,  at  almost 
every  resting-place,  the  dew-drops  which  deposited  themselves 
so  abundantly  on  their  instruments,  &c.  during  the  night.  Each 
time  he  examined  from  fifteen  to  twenty  drops,  so  that  the  ag¬ 
gregate  number  cannot  have  been  short  of  30()  drops ;  but  in 
not  one  instance  has  he  seen  a  single  living  animal. 

With  this  we  conclude  our  analysis  of  Dr  Ehrenberg’s  obser¬ 
vations,  which  have  already  extended  perhaps  to  too  great  a 
length.  The  author,  however,  was  unwilling  to  give  an  imper¬ 
fect  account  of  these  discoveries,  which  will  form  so  important 
an  epoch  in  zoological  and  physiological  science.  The  friend  of 
science  cannot,  however,  help  regretting,  that  while  our  conti¬ 
nental  neighbours  are  adding  such  important  accessions  to  her 
domains,  not  one  Briton  figures  in  the  annals  of  Phytozoology; 
for  we  can  hardly  except  from  this  censure  the  names  of  Home 
and  Baer,  who  have  given  us  a  few  details  on  the  Vibrio  of 
wheat.  I  shall  only  add  a  single  reflection  which  is  naturally 
suggested  by  the  foregoing  subject.  When  we  consider  the  in¬ 
finity  of  animals  with  which  the  material  world  is  filled,  their 
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multitude  is  truly  amazing.  Every  green  leaf  swarms  with  in¬ 
habitants.  The  bodies  of  other  animals  are  in  a  manner  filled 
with  intestine  life.  The  seas,  lakes,  marshes,  and  rivers  of  our 
planet  teem  with  numberless  living  creatures.  Without  adding 
to  these  the  gradations  which  Mr  Locke  has  shewn  to  be  more 
than  probable  in  the  intellectual  world,  we  might  almost  con> 
elude  that  the  strength  of  creative  energy  has  been  more  lavishly 
expended  upon  the  animate  than  upon  the  inanimate  world ;  and 
that  notwithstanding  the  immense  system  of  bodies  into  which 
Nature  has  so  curiously  wrought  the  mass  of  dead  matter,  and 
the  several  relations  which  these  bear  to  each  other,  there  is 
something  still  more  wonderful  in  contemplating  the  world  of 
life  with  which  every  part  of  the  universe  is  furnished. 

Explanation  of  Plate  IV. 

Fig.  1.  Monas  termo,  Muller,  viewed  with  a  power  of  800.  Its  dimensions 
by  the  glass  micrometer,  were  from  u'jj  to  55*55  of  a  line.  Even  in 
this  minute  creature,  when  treated  with  infusion  of  indigo,  can  be  per¬ 
ceived  distinctly,  in  the  hinder  part  of  the  body,  from  four  to  six  blue 
points,  which  the  analogy  of  the  larger  infusoria  leaves  no  doubt  to  be 
as  many  digestive  sacs.  The  smaller  end,  or  fore  part  of  the  animal, 
always  appears  perfectly  transparent.  About  500  millions  of  these 
animalcules  may  be  calculated  to  exist  in  a.  single  drop. 

Fig.  2.  Monas  atomus,  Muller,  magnified  380  times.  Its  real  dimensions  are 
about  5^5'".  In  this  species  the  circumscribed  cavities,  filled  with 
colouring  matter,  are  equally  distinct  In  the  midst  of  these  are  of¬ 
ten  seen  others,  of  exactly  the  same  form,  but  quite  transparent,  of 
which  Muller  made  a  separate  species,  M.  lens.  The  M.  aiomus  has 
often  a  transverse  fissure  or  contraction— the  commencement  of  a  gem- 
miparous  propagation. 

Fig.  3.  The  Leucophrys  patula,  Ehr.,  Trichoda  paU  Muller,  magnified  380 
times.  This  beautiful  animal  is  remarkably  characterized  by  the  sin¬ 
gular  form  of  its  intestinal  canal,  and  by  the  innumerable  cilise  with 
which  its  body  is  everywhere  beset.  Many  of  the  sacs,  cseca,  or  sto¬ 
machs,  which  exist  in  greater  or  less  numbers  in  the  interior  of  the 
animal,  resemble  very  closely  the  ova  of  some  of  the  Infusoria  Rotato¬ 
ria  ;  but  their  real  nature  appears  on  the  exhibition  of  coloured  infu¬ 
sion,  for,  from  being  perfectly  transparent,  and  with  a  sort  of  granular 
aspect,  they  become  beautifully  coloured,  although  no  canal  of  com¬ 
munication  is  visible  between  them  and  the  main  tube,  a  designates 
the  orifice  of  the  anus,  distinguished  by  the  discharge  of  coloured  n»at- 
ter  in  large  irregularly  coherent  masses. 

Fig.  4.  The  intestine  of  the  Leucophrys  patula,  as  it  appears  during  the  varied 
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contractions  and  contortions  of  the  animal ;  when  the  connexion  of  the 
diifeient  sacs  with  the  intestinal  canal  becomes  very  apparent 
Fig.  5.  Bepresents  the  structure  and  development  of  the  Vortkella  Convallaria, 
Muller.  In  consequence  of  ignorance  of  this,  no  less  than  six  differ- 
ent  species  have  been  formed  of  this  animal,  according  to  its  appear¬ 
ance  at  different  stages  of  its  development. 

At  a  appears  a  network  of  innumerable  minute  points  attached  to  the 
roots  of  the  adult  animaL  Their  size  is  about  1 5*5  s'".  They  expe- 
rience  a  vibratory  motion,  but  are  never  detached  from  their  original 
seat,  so  that  they  are  probably  connected  with  the  roots  by  fine  pe¬ 
duncles,  too  minute  to  be  visible.  They  closely  resemble  the  net¬ 
work  of  ova,  whose  actual  exclusion  from  the  parent  animal.  Dr 
Ehrenberg  has  frequently  seen  in  the  Kolpoda  cucullus.  Their  actual 
production  from  the  adult  V.  cmvallaria  has  never  yet  been  seen,  but 
this  analogy  makes  it  more  than  probable  they  are  of  the  same  nature, 
or,  at  most,  the  very  next  grade  in  the  progressive  development  of  the 
animal. 

At  b  the  same  animal  is  seen  further  advanced,  and  already  furnished  with 
a  distinct  peduncle  and  head,  the  latter  of  which  is  even  now  capable 
of  causing  currents  of  coloured  particles  in  the  water.  Schrank  gave 
to  the  animal  under  this  form  the  name  of  V.  nxmadica.*  Still  later 
they  appear  as  at  c,  where  the  spiral  shortening  of  the  peduncle  is  most 
apparent. 

At  d  the  animal  is  in  its  perfect  state.  We  need  not  repeat  here  what  we 
have  already  noticed,  of  this  animal  propagating  itself  also  by  a  longi¬ 
tudinal  and  transverse  division,  and  also  by  gemmules. 

Fig.  6.  Lateral  view  of  the  Ilydatinc  senta,  Ehrenberg,  Vortkella  senta.  Mil¬ 
ler,  magnified  380  diameters,  the  true  length  of  the  animal  being 
about  I'". 

a  External  tunic  of  the  integuments. 
b  Internal  ditto, 
c  Bifid  tail. 
d  Intestinal  canal. 
e  (Esophagus. 

/  Bulb  of  the  oesophagus. 

g  One  of  the  glandular  bodies  which  embrace  the  oesophagus. 
h  Rotatory  organs.  When  seen  vertically,  whilst  in  full  activity,  they  are 
seventeen  in  number,  and  each  is  provided  with  six  ciliae. 
t  Ligamentous  bands,  to  which  the  rotatory  organs  are  attached,  and  by 
which  their  motions  are  regulated. 
k  Mouth,  with  its  mandibules  or  teeth. 

I  Cloaca  communis  for  the  intestine  and  oviduct. 

TO  Orifice  of  the  anus, 
n  Caudal  muscles. 

0  Musculus  dorsalis  anterior. 
p  Musculus  dorsalis  posterior. 

9  Musculus  lateralis  dexter  anterior. 
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r  Musculus  lateralis  dexter  posterior. 
t  Portion  of  the  musculus  lateralis  sinister  posterior. 
t  Musculus  ventralis  anterior, 
u  Musculus  ventralis  posterior. 

V  Ovaria. 

X  Male  seminal  organs,  testes, 
a  Nervous  circle  in  the  neck. 
fi  Cervical  ganglion. 

■y  llecurrent  nerves. 

I  Great  oesophageal  ganglion ;  above  oesophagus. 

I  (Esophageal  ganglia ;  on  sides  of  oesophagus. 

{  V entral  nerve. 
ti  Great  dorsal  vessel. 

f  Transverse  twigs,  given  otf  from  the  dorsal  vesseL 

N.  B.—The  foreign  bodies  which  are  seen  in  the  cavity  of  the  intes¬ 
tine  are  individuals  of  the  Navicula  fulva  and  N.  gracilU,  which 
the  animal  has  swallowed,  and  with  which  the  digestive  cavity  is 
sometimes  completely  filled. 

Fig.  7.  Generative  organs  in  their  unimpregnated  state ;  and, 

Fig.  8.  The  same  organs  impregnated.  In  these  two  figures, 
t  Represents  the  testes,  or  male  seminal  organs. 

0  V  The  ovaria. 

t  The  extremity  of  the  intestine. 
c  I  The  cloaca  communis. 

»  p  h  A  muscular-looking  body,  embracing  the  cloaca,>-sphincter  ? 
m  Singularly  contractile  body,  into  which  are  inserted  the  openings  of  the 
testes  (vasa  deferentia  ?)  and  which  not  improbably  performs  the  func¬ 
tion  of  a  musculus  ejaculatorius. 

Fig.  9.  Appearance  of  the  mouth,  with  its  mandibules  or  teeth,  when  sepa¬ 
rated  from  the  body  by  pressure  between  two  fine  laminae  of  mica, 
along  with  the  bulb  of  the  oesophagus. 

Addendum. 


A  remarkable  deviation  from  the  normal  structure  of  the 
male  generative  organs  among  the  Inf.  Rotatoria  characterizes 
the  Rotifer  vtdgaris,  Schrank,  and  the  'Philodina  erythroph- 
thalma,  Ehrenberg.  They  are  unprovided  with  the  singularly 
contractile  organ  which  usually  embraces  the  excretory  ducts  of 
the  male  testes,  and  which  is  very  distinct  in  the  Hydatina. 
Its  place  seems  to  be  supplied  by  an  erectile  organ,  resembling 
very  much  in  form  the  penis  of  the  higher  animals,  and  which 
projects  from  the  neck.  That  this  is  its  nature  is  rendered  very 
probable  from  the  animal  frequently  inflecting  itself  nearly 
double,  and  applying  this  organ  to  the  cloacal  orifice  situated 
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near  its  posterior  extremity,  by  which  the  ova  and  living  young 
(for  these  species  are  also  viviparous)  are  excluded.  A  striking 
analogy  to  this  position  of  the  male  organs  is  presented  by  many 
of  the  mollusca 

NOTE. — In  the  first  part  of  this  Memoir,  at  p.  823,  a  Note  of  interrogation 
has  been  inadvertently  omitted  after  Nervous  System,  which  the  reader 
will  be  so  good  as  to  supply. 


Visit  to  the  Valley  of  Death,  in  the  Island  of  Java.  By  A. 
Loudon,  Esq.  In  a  Letter  to  Professor  Jameson. 

My  Dkae  Sie, 

The  following  is  an  extract  from  my  journal  of  a  tour  through 
the  Islands  of  Java  and  Madara  last  year ; — 

“  Balor,  3d  Jtdy  1830. — This  evening,  while  walking  round 
the  village  with  the  Patteh  (native  chief),  he  told  me  that  there 

•  In  a  late  number  of  Oken’s  Isis  (1831  Heft.  4.  p.  403),  I  observe  that 
Dr  Eschweiler  considers  as  fully  demonstrated  what  Dr  Ehrenberg  only  ha¬ 
zards  as  a  probable  conjecture,  viz.  that  the  Monads  and  other  allied  genera 
are  only  the  young  animals  of  the  Kolpodce,  ParamacuB,  &c.  in  their  first 
stage  of  development.  He  founds  his  opinion  on  the  fact  of  his  always  hav¬ 
ing  observed  monads  appear  first  in  the  water  of  a  bottle,  which  he  happen¬ 
ed  to  be  daily  examining,  in  prosecution  of  his  researches  into  the  ova  and 
early  states  of  some  of  the  microscopic  fungi ;  and  that  gradually  from  day  to 
day  he  witnessed  the  successive  appearance  in  the  water  of  the  Vorticellte, 
Rotatoria;,  and  others  of  the  more  complicated  forms.  He  does  not  mention 
whether  these  monads  could  be  detected ;  nor  does  he  seem  to  have  actually 
seen  the  metamorphosis  of  the  simplest  Polygastrica  into  the  highly  organized 
Rotatoria  ;  so  that  as  yet  the  question  remains  for  solution. 

Dr  Eschweiler  farther  seems  to  consider,  the  minute  gelatinous-looking 
corpuscles,  which  adhere  to  the  roots  of  the  vorticelloe,  and  which  seem  to  be 
afterwards  evolved  into  perfect  animals  similar  to  their  parent  trunks ;  as  the 
commencement  of  animal  life,  by  the  spontaneous  productions  of  its  first  ele¬ 
ment, — a  simple  animated  vesicle.  The  hastiness  of  this  conclusion  will  be 
at  once  apparent  to  those  who  have  perused  the  body  of  the  above  memoir. 
For  we  have  there  seen  that  although  the  real  source  of  this  reticular  spawn¬ 
like  matter,  has  not  been  fully  made  out  with  regard  to  the  Vortkellce  ;  the  ac. 
tual  exclusion  of  a  substance  exactly  similar  from  the  body  of  the  Kolpoda 
cwuUus,  is  a  matter  of  actual  observation.  We  are  therefore  entitled  by  an 
almost  irresistible  analogy  to  conclude,  that  both  are  derived  from  the  same 
source.  M.  G. 
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is  a  valley  ally  three  miles  from  Balor,  that  no  person  could 
approach  without  forfeiting  their  lives,  and  tliat  the  skeletons  of 
human  beings,  and  all  sorts  of  beasts  and  birds  covered  the 
bottom  of  the  valley.  1  mentioned  this  to  tlie  Commandant 
Mr  Van  Spreewenberg,  and  proposed  our  going  to  see  it ;  Mr 
Daendels,  the  assistant-resident,  agreed  to  go  with  us.  At  this 
dme  1  did  not  credit  all  that  the  Javanese  Chief  told  me.  I 
knew  that  there  was  a  lake  close  to  this,  that  it  was  dangerous 
to  approach  too  near,  but  I  had  never  heard  of  the  Valley  of 
Death. 

“  Balor.)  Wt  July. — Early  this  morning  we  made  an  excur¬ 
sion  to  the  extraordinary  valley,  called  by  the  natives  Gwco 
UpaS)  or  Poisoned  Valley  :  it  is  three  miles  from  Balor,  on  the 
road  to  the  Djiang.  Mr  Daendels  had  ordered  a  footpath  to 
be  made  from  the  main  road  to  the  valley.  We  took  with  us  two 
dogs  and  some  fowls,  to  try  experiments  in  this  poisonous  hollow. 
On  arriving  at  the  foot  of  the  mountain,  we  dismounted  and 
scrambled  up  the  side,  about  a  quarter  of  a  mile,  bolding  on  by 
the  branches  of  trees,  and  we  were  a  good  deal  fatigued  before 
we  got  up  the  path,  being  very  steep  and  slippery,  from  the  fall 
of  rain  during  the  night.  When  within  a  few  yards  of  the  valley 
we  experienced  a  strong  nauseous  suffocating  smell,  but,  on 
coming  close  to  the  edge,  this  disagreeable  smell  left  us.  We 
were  now  all  lost  in  astonishment  at  the  awful  scene  before  us. 
The  valley  appeared  to  be  about  half  a  mile  in  circumference, 
oval,  and  the  depth  from  30  to  3.5  feet,  the  bottom  quite  flat, — 
no  vegetation, — some  very  large,  in  appearance,  river-stones, 
and  the  whole  covered  with  the  skeletons  of  human  beings, 
tygers,  pigs,  deer,  peacocks,  and  all  sorts  of  birds.  We  could 
not  perceive  any  vapour  or  any  opening  in  the  ground,  which 
last  appeared  to  be  of  a  hard  sandy  substance.  The  sides  of 
the  valley  from  the  top  to  the  bottom  are  covered  with  trees, 
shrubs,  &e.  It  was  now  proposed  by  one  of  the  party  to  enter 
the  valley  ;  but  at  the  spot  where  we  were,  this  was  difflcult,  at 
least  for  me,  as  one  false  step  would  have  brought  us  to  eter¬ 
nity,  as  no  assistance  could  be  given.  We  lighted  our  cigars, 
and,  with  the  assistance  of  a  bamboo,  we  went  down  within  18 
feet  of  the  bottom.  Here  wc  did  not  experience  any  difficulty  in 
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breathing,  butfan  offensive  nauseous  smell  annoyed  us.  We  now 
fastened  a  dog  to  the  end  of  a  bamboo,  18  feet  long,  and  sent 
him  in,  we  had  our  watches  in  our  hands,  and  in  14  seconds  he 
fell  on  his  back,  did  not  move  his  limbs  or  look  round,  but  con¬ 
tinued  to  breathe  18  minutes.  We  then  sent  in  another,  or  rather 
he  got  loose  from  the  bamboo,  but  walked  in  to  where  the  other 
dog  was  lying :  he  then  stood  quite  still,  and  in  10  seconds  he  fell 
on  his  face,  and  never  moved  his  limbs  afterwards :  he  continued 
to  breathe  for  7  minutes.  We  now  tried  a  fowl,  which  died  in  1^ 
minute.  We  threw  in  another,  which  died  before  touching  the 
ground.  During  these  experiments  we  experienced  a  heavy 
shower  of  rain ;  but  we  were  so  interested  by  the  awful  scene 
before  us,  that  we  did  not  care  for  getting  wet.  On  the  oppo¬ 
site  side,  near  a  large  stone,  was  the  skeleton  of  a  human  being, 
who  must  have  perished  on  his  back,  with  the  right  arm  under 
the  head,  from  being  exposed  to  the  weather,  the  bones  were 
bleached  as  white  as  ivory.  I  was  anxious  to  procure  this  skele¬ 
ton,  but  any  attempt  to  get  at  it  would  have  been  madness.  After 
remaining  two  hours  in  this  Valley  of  Death,  w'e  returned,  but 
found  some  difficulty  in  getting  out.  From  the  heavy  shower, 
the  sides  of  the  valley  were  very  slippery,  and  had  it  not  been 
for  two  Javanese  behind  us,  we  might  have  found  it  no  easy 
matter  to  escape  from  this  pestilential  spot.  On  reaching  our 
rendezvous  w'e  had  some  brandy  and  water,  and  left  this  most 
extraordinary  valley,  came  down  the  slippery  footpath,  some¬ 
times  on  our  hams  and  hands  to  the  main  road,  mounted  our 
horses,  and  returned  to  Balor,  quite  pleased  with  our  trip. 
Tlie  human  skeletons  are  supposed  to  have  been  rebels,  who 
liad  been  pursued  from  the  main  road,  and  taken  refuge  in  the 
different  valleys,  as  a  w'anderer  cannot  know  his  danger  till  he 
is  in  the  valley,  and  when  once  there,  one  has  not  the  power  or 
presence  of  mind  to  return. 

“  There  is  a  great  difference  between  this  valley  and  the  Grotto 
del  Cano,  near  Naples,  where  the  air  is  confined  to  a  small  aper¬ 
ture  ;  while  here  the  circumference  is  fully  half  a  mile,  and  not 
the  least  smell  of  sulphur,  nor  any  appearance  of  an  eruption 
ever  having  taken  place  near  it,  although  I  am  aware  that  the 
whole  chain  of  mountains  is  volcanic,  as  there  are  two  craters 
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at  no  great  distance  from  the  side  of  the  road  at  the  foot  of  the 
Djienz,  and  they  constantly  emit  smoke.” — Fahr.  52°. 

In  the  8th  volume  of  the  proceedings  of  the  Batavian  Society 
of  Arts  and  Sciences,  Dr  Horsefield  of  the  East  India  House, 
gives  a  description  of  the  mineral  constitution  of  the  different 
mountains  of  Java.  He  examined  several  parts  of  the  chain  of 
hills,  and  states  that  he  heard  of  this  valley,  but  that  he  could 
not  prevail  on  the  natives  to  shew  him  where  it  was.  I  have 
sent  the  Doctor  a  copy  of  the  above  extract.” 


Remarks  on  the  Serrature  of  the  Middle  Claw,  and  the  irre¬ 
gular  Denticulation  of  the  Beak,  in  eertain  Birds.  By  W. 
Macgillivbay,  a.  M.,  &c.  Conservator  of  the  Museum  of 
the  Royal  College  of  Surgeons,  &c.  Communicated  by  the 
Author. 

The  serrature  of  the  middle  claw  of  certain  species  of  birds,  is 
a  circumstance  which  must  have  attracted  the  notice  of  every 
person  accustomed  to  look  somewhat  minutely  to  birds.  The 
results  of  my  observation  on  this  subject  may  be  briefly  stated 
as  follows.  In  different  birds,  the  claws  are  of  various  forms : 
sometimes  nearly  circular  in  their  transverse  section,  and  more 
or  less  curved,  as  in  hawks  and  owls ;  sometimes  flat  and  ex¬ 
panded,  as  in  grebes ;  sometimes  they  have  two  small  sharp 
margins,  and  sometimes  one  of  the  margins  is  enlarged.  In  all 
birds,  the  inner  margin  of  the  third  or  middle  claw  is  larger  than 
the  outer,  and  that  claw  is  more  or  less  curved  outwards.  Claws 
with  small  margins,  or  such  as  are  strong,  with  a  thick  margin, 
are  never  serrated,  as  in  eagles,  pheasants  and  geese.  Claws 
which  have  the  inner  margin  dilated,  but  rather  strong,  are 
sometimes  undulated,  not  merely  on  the  edge-line,  but  along 
the  whole  plane  of  the  inner  slope,  as  in  some  ducks  and  gulls. 
In  the  shearwater  and  some  other  birds,  the  margin,  which  is 
dilated,  and  rather  thin,  is  undulated  with  irregular  serratures. 
In  the  herons,  in  which  the  middle  claw  has  a  thin  margin,  the 
serrature  is  regular ;  but  in  the  storks  and  Balearic  crane,  in 
which  the  claw  is  thicker,  the  margin  is  entire.  In  the  genera 
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Carbo,  Pelecanus,  Sula,  and  Phaeton,  the  margin  of  the  middle 
claw  is  thin  and  distinctly  serrated.  In  the  grebes,  in  which 
the  claws  are  quite  flat  and  round,  the  extremity  of  that  of  the 
middle  toe  is  also  serrated,  or  rather  cut  into  by  parallel  lines. 
Lastly,  In  the  genus  Caprimulgus,  in  which  the  inner  margin  of 
the  middle  claw  is  extremely  thin,  so  as  to  be  quite  flexible, 
that  margin  is  regularly,  beautifully,  and  deeply  serrated,  inso¬ 
much  that  it  may  be  said  to  be  pectinated ;  while  in  the  inti¬ 
mately  allied  genus  Podargus,  the  claws  of  which  are  of  a  diffe¬ 
rent  form,  the  margin  is  entire. 

The  serrature  of  these  claws  is  not  like  that  of  the  leaves  of 
plants,  or  the  teeth  of  a  saw,  but  consists  of  short  parallel  cuts 
in  the  edge  of  the  claw,  not  at  right  angles  to  the  central  line, 
but  more  or  less  oblique,  and  directed  towards  the  base,  some¬ 
what  like  the  barbs  of  a  quill,  parallel,  and  in  contact  at  the 
edges.  They  are  in  general,  but  not  always,  equally  distanced ; 
and  the  thinner  the  claw  is,  the  more  regular  they  usually  are. 
The  serratures  towards  the  end  of  the  claw  are  more  or  less 
broken.  Sometimes  there  is,  in  consequence,  a  large  piece  of 
the  inner  edge  wanting,  and  sometimes,  especially  in  very  thin 
claws,  as  in  those  of  the  goatsuckers,  the  end  of  the  claw  is 
broken  off.  Such  are  the  facts  known  to  me  on  this  subject. 

When  certain  persons  have  observed  a  fact  in  structure,  they 
are  desirous  of  knowing  its  relation  to  function,  and  employ 
various  methods  for  this  purpose ;  but,  on  the  whole,  conjecture 
is  the  mode  usually  adopted,  for  observation  is  not  suited  to  the 
genius  of  all  who  call  themselves  naturalists,  and  fancy  is  a  ready 
solvent  for  all  gordian  knots  in  physiology.  In  the  Journal  of 
the  Royal  Institution  of  Great  Britain,  for  October  1830,  there 
is  a  paper  on  the  Cleanliness  of  Animals,  by  Mr  Rennie,  in 
which  he  takes  occasion  to  allude  to  the  pectinated  structure  of 
the  claw  of  the  middle  toe  of  the  fern-owl  or  goatsucker.  The 
following  are  his  remarks  in  a  condensed  form. 

The  bird  alluded  to  has  the  middle  claw  cut  into  serratures, 
like  a  saw  or  a  short-toothed  comb.  White  of  Selbome  seems 
to  think  this  structure  given  for  the  purpose  of  enabling  it  to 
seize  insects.  Mr  Dillon’s  observations  lead  him  to  suppose 
that  the  serratures  are  employed  by  the  bird  to  comb  its  whisk¬ 
ers.  Mr  Swainson  thinks  that  the  fact  of  an  American  group 
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of  the  same  birds,  which  have  no  whiskers  to  comb,  and  an 
Australian  group,  which  have  whiskers,  but  no  serraturcs  on  the 
claws,  is  discordant  with  Mr  Dillon’s  opinion.  Wilson,  the 
American  ornithologist,  in  describing  the  Whip-poor-will,  says 
the  pectinated  middle  claw  is  probably  employed  as  a  comb,  to 
rid  the  plumage  of  its  head  of  vermin.  He  makes  a  similar  re¬ 
mark  with  reference  to  the  Chuck-will’s-widow,  “  Considering 
the  utility  of  such  an  instrument,”  says  Mr  Rennie,  “  we  may 
wonder,  perhaps,  that  besides  the  herons,  no  other  birds  are 
dmilarly  provided  for  attacking  those  troublesome  insects,  which 
often  seriously  injure  the  vigour  and  health  of  the  animal  in¬ 
fested,  and  sometimes  even  occasion  death.”  He  then  proceeds 
to  relate  a  case  of  a  swallow,  which,  being  infested  with  vermin, 

“  seemed  instinctively  courting  human  aid,”  and  allowed  him  to 
free  it  of  its  tormentors,  after  which  it  flew  off  joyfully  to  join 
its  companions.  The  case  is  similar  to  one  wliich  occurred  to 
Audubon.  A  hawk  allowed  itself  to  be  caught  and  carried 
home,  sat  patiently  on  a  perch  until  its  portrait  was  leisurely 
finished,  and  then  flew  off  in  merry  mood.  In  fact,  it  seemed 
instinctively  desirous  of  being  represented  by  the  artist. 

Observation  and  experiment  can  alone  determine  the  use  of 
an  organ  ;  but,  on  the  subject  in  question,  we  are  deficient  in 
facts.  Wilson  says  the  Carolina  Goatsucker  is  often  employed 
in  riding  itself  of  vermin,  by  means  of  its  pectinated  claw,  “  at 
least,  when  in  a  state  of  captivity.”  Hut  Audubon,  who  had 
better  opportunities  of  observing  that  bird,  professes  entire  igno¬ 
rance  of  the  use  of  the  claw.  Birds,  however,  which  have  no 
pectinated  claw,  may  be  seen,  in  freedom  and  in  captivity, 
scratching  their  heads,  often  very  assiduously,  and  thus  the 
pectination  is  not  at  all  essential  to  the  purpose.  In  the 
deficiency  of  observed  facts,  we  may  sometimes  have  recourse 
to  analogy  and  reflection ;  at  least,  the  truth  of  an  alleged  or 
supposed  fact,  may  sometimes  be  settled  by  means  of  them. 

It  is  a  fact  that  many  birds  are  much  infested  by  vermin, 
especially  about  the  head.  It  is  also  a  fact  that,  in  general, 
these  parasitic  insects  do  not  injure  their  patrons  in  a  serious  de¬ 
gree,  for  animals  much  infested  by  them,  appear  to  perform  all 
their  functions  as  well  as  other  individuals  of  the  same  species 
less  infested.  When  an  animal  becomes  sickly,  its  vermin  may 
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increase  so  as  seriously  to  add  to  its  disease,  or  vermin  may 
become  a  disease,  and  injure  or  destroy  the  animal ;  but  these 
are  conjectures  rather  than  facts.  It  is  a  fact,  that  birds 
liable  to  be  infested  by  vermin  are  quite  unable  to  rid  them- 
selves  of  their  tormentors,  the  latter  enjoying  almost  perfect  im¬ 
munity,  especially  about  the  head,  which,  with  others,  is  a  rea¬ 
son  why  the  head,  and  especially  the  anterior  part  of  it,  should 
be  more  densely  peopled  than  the  other  parts  of  the  body.  It 
is  asserted  that  gallinaceous  and  passerine  birds  wallow  in  dust 
for  the  purpose  of  ridding  themselves  of  vermin.  The  reason 
is  doubtful,  although  the  fact  is  notorious ;  but  it  is  certain  that 
these  birds  have  vermin,  of  which  they  do  not  succeed  in  ridding 
themselves  by  means  of  their  bills  or  claws.  If  an  active  little 
bird,  like  a  chaffinch  or  wren,  be  not  able  to  wield  its  bill  effective¬ 
ly,  how  much  less  chance  has  the  spoonbill,  the  stork,  the  goose 
or  the  eagle  !  I  have  watched  gannets  as  they  sat  on  their  nests, 
or  roosted  on  the  rocks,  but  I  never  saw  one  scratch  its  head, 
although  these  birds  are  sadly  infested  by  insects,  and  have  the 
middle  toe  serrated.  But  against  the  supposed  use  of  the  ser¬ 
rated  claw  in  the  goatsucker,  the  fact  is  decisive  that  birds  at 
least  as  much  infested  by  insects,  such  as  the  magpie,  auk,  and 
guillemot,  have  no  comb.  Besides,  the  claw  in  question  is  so  con¬ 
structed  that  it  could  not  answer  the  purpose  intended  ;  for  the 
serratures  are  close,  and  therefore  could  not  act  as  a  comb,  or  if 
the  barbs  could  be  introduced  between  them,  they  are  so  thin 
and  delicate  that  a  week’s  use  would  render  the  comb  unservice¬ 
able.  As  to  the  seizing  of  insects,  it  being  a  fact  not  observed 
but  supposed,  it  is  only  necessary  to  ask  if  herons,  pelicans,  and 
boobies  catch  insects,  or  fishes  either,  with  their  claws  ?  Lastly, 
if  the  pectinated  claw  be  used  by  the  goatsucker  for  cleaning  its 
w’hiskcrs,  which  become  clogged  with  the  scales  of  moths,  why 
has  not  the  cormorant  whiskers  to  be  cleaned,  seeing  it  has  the 
currycomb  ?  In  short,  we  know  nothing  about  the  matter ;  but 
one  fact  often  throws  light  on  another. 

Thus  it  is  a  fact  that  the  edges  of  the  bill  of  the  gannet,  the 
booby,  and  the  lesser  booby,  are  irregularly  serrated,  sometimes 
deeply  and  indistinctly,  especially  in  the  latter  species.  The 
serratures  have  a  regular  direction,  being  inclined  inwards  or 
toward  the  base  of  the  beak.  Now,  it  is  a  fact,  that  until  the 
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young  gannet  is  fully  fledged,  it  has  no  serratures  on  its  beak, 
the  edges  of  which  are  quite  even,  and  that  until  it  has  flown 
about  for  some  time,  and  shifted  for  itself,  they  remain  entire. 

It  is  therefore  evident  that  use  has  broken  the  edges  into  irre¬ 
gular  serratures,  and  that  the  regularity  of  the  direction  of  these 
serratures  must  depend  upon  the  action,  or,  more  probably, 
chiefly  upon  the  organic  structure  of  the  bill,  which  gives  it  a 
tendency,  under  the  application  of  force,  to  break  in  a  particular 
way. 

It  is  also  a  fact,  a  curious  fact,  right  to  the  purpose,  that  the 
young  gannet  has  no  serratures  on  its  middle  claw,  until  it  has 
left  the  nest  and  flown  about  for  some  time.  It  is  therefore  evi¬ 
dent  that  use  produces  the  serratures  of  the  claw'.  But  gannets 
never  employ  their  feet  in  catching  fish,  and  the  act  of  scratch¬ 
ing  their  heads  could  never  break  their  claws.  Wherefore,  the 
serratures  arc  produced  in  some  other  way,  perhaps  by  the 
weight  of  the  bird  in  settling,  and  the  action  of  the  flexors  of 
the  toes  in  strongly  pressing  the  claw  against  the  rock,  where- 
[  by  the  edge  of  the  middle  claw,  the  only  one  that  is  thin  and 

(flexible,  breaks  into  parallel  rents.  If  this  be  the  case  in  the 
gannet,  analogy  leads  us  to  suppose  it  to  be  equally  so  in  the 
heron  and  the  goatsucker.  I  am  not,  however,  inclined  to  run 
into  conjecture,  and  therefore  stop  at  a  point  where  one  can 
easily  look  back  and  separate  fact  from  fancy. 

In  the  mean  time,  it  would  be  curious  to  observe  whether  the 
young  of  all  birds  which  have  irregularly  serrated  bills,  have 
the  margins  even  until  they  leave  the  nest,  as  in  the  case  of  the 
gannet ;  and  whether  the  middle  claw  of  the  young  of  such  birds 
as  have  that  organ  serrated  in  the  adult  state,  is  as  entire  as  in 
the  species  just  mentioned.  When  these  facts  are  determined, 
and  the  habits  of  the  species  closely  examined,  we  may  be  able 
to  discover  the  real  nature  of  the  serrated  claw. 

With  respect  to  the  serrature  of  the  beak,  I  have  still  to  re¬ 
mark,  that  it  occurs  in  many  birds  in  various  degrees,  but  al¬ 
ways  and  exclusively  in  such  as  have  beaks  with  long,  sharp  and 
thin  edges.  Thus,  irregular  serratures  are  occasionally  seen  in 
the  bill  of  the  terns,  and  always  in  the  same  direction.  They 
are  more  decided  and  regular  in  the  genera  Sula  and  Phaeton. 
In  young  birds  of  these  genera,  they  arc  usually  less  marked. 
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and  sometimes,  in  old  birds,  the  edges  are  almost  entirely  bro¬ 
ken.  Suppoang  these  fractures  or  incisions  to  take  place  in 
consequence  of  the  action  of  the  beak,  as  is  the  case  in  the  gan- 
net  and  tern,  it  is  difficult  to  conceive  how  that  action  should 
produce  it.  The  fishes  on  which  these  birds  prey  are  caught 
by  plunging  after  them,  and  are  swallowed  entire,  so  that  the 
edges  of  the  beak  do  not  come  in  contact  with  bone.  But  the 
determination  of  the  question  must  be  left  to  observation,  which 
alone  can  elicit  truth,  conjectures  as  to  the  uses  of  organs,  and 
the  reasons  of  facts,  being  merely  useful  in  leading  to  experi¬ 
ment,  and  having  a  claim  upon  our  credence  only  in  propor¬ 
tion  to  the  general  knowledge  and  correct  judgment  of  their  au¬ 
thor. 


Descriptions  of  some  new  Species  of  Malesherhia,  Kogcneckia, 
Quillc0a,  and  (f  a  new  Genus  cf  the  order  SaJicaria.  By 
Mr  David  Don,  Librarian  to  the  Linnean  Society  ;  Mem¬ 
ber  of  the  Imperial  Academy  Naturas  Curiosorum  ;  of  the 
Imperial  Society  of  Naturalists  of  IVIoscow ;  of  the  Royal 
Botanical  Society  of  Ratisbon  ;  and  of  the  Wernerian  So- 
ciety  of  Edinburgh,  See. 

Having  already  given  detailed  descriptions  of  the  three  genera 
above  mentioned,  in  two  preceding  numbers  of  this  .Journal,  and 
also  of  the  species  then  known  to  me,  I  shall  confine  myself  in 
this  place  to  the  description  of  the  new  species,  the  numbers  of 
which,  for  the  sake  of  connexion,  are  continued  from  those  al¬ 
ready  described  by  me. 

QUILLAJA,  No.  20.  p.  229 

3.  Q.  petiolaris,  foliis  longe  petiolatis  ovalibus  dentalis  subserratis. 

Ilab.  In  ChilL  D.  Cuming,  (V.  s.  sp.  in  Herb.  Lamb.) 

Folia  ovalia,  dentata,  subserrata,  glabra,  nitida,  sesqui  v.  bipollicaria.  Petioli 
fere  unciales.  .Slipulte  j)arvac,  caduem.  Flores  nondum  vidi. 

Obs.  Maxime  affinis  Q.  saponarim,  sed  abunde  diversa  petiolis  C-plb  Ion- 
gioribus. 
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KAGENECKIA,  No.  20.  p.  231. 

3.  K.  craUegoides,  foliis  elliptico.obloneis  mucronatis  argute  serratis,  corjm. 
bis  axillaribus,  laciniis  calycinis  dentkulatis. 

Hab.  In  Chili  ad  Ciimbre  Andium  claustrum.  Macrae,  Cuming.  1^ 
(V.  s.  sp.  in  Herb.  I^mb.) 

Arbor  sempervirens,  cortice  plumbeo  IsevL  Folia  brevissime  petiolata,  ellip. 
tico>oblonga,  luucronata,  argute  serrata  (serraturis  sub.spinulosis)  rigida, 
basi  ssepius  rotundata,  supra  viridia,  lucida,  subtiis  glauca,  utrincjue  gla¬ 
bra,  vennsissima,  sesqui  v.  bipollicaria.  Petioli  dilatati,  sesquilineam 
longi.  Stipula  minima?  glandula?formes.  Flores  (masculus  tantum  vidi) 
albi,  corymbosi,  fere  CraUegi  oxyacantluB,  Corgmbi  axillares,  multiilori. 
Catgj!  cainpanulatus :  laciniis  ovalibus,  margine  denticulatis,  leviterque 
lanuginosis.  Petala  orbiculata,  venosissima,  margine  puberula.  Stami¬ 
na  lb :  Jilamenlis  subulatis,  ima  basi  in  annulum  prominulum  connatis. 

4.  K.  angustifolia,  foliis  lineari-lanceolatis  acutis  :  denticulorum  glandulis 
deciduis,  floribus  corymbosis. 

Hab.  In  Chili.  D.  Cuming.  (V.  s.  sp.  in  Herb.  Lamb.) 

Arbor  sempervirens,  Dodoiuem  facie.  Folia  conferta,  petiolata,  lineari-lanceo- 
lata,  acuta,  serrulata,  basi  attenuata,  utrinque  vernice  obducta,  tripolii- 
caria :  denticulis  apice  deciduo  subinde  obtusis.  Flores  (macsulos  tantum 
vidi)  terminates,  corymbosi,  albi.  Calyx  cyathiformis :  laciniis  ovatis, 
acutis,  margine  puberulis.  Petala  5,  obovata,  venosa,  ciliata.  Stamina 
15,  quorum  5  laciniis  calycinis  opposita ;  cseteris  per  paria  petalis  oppo- 
sitis  :  Jiianientis  subulatis,  ima  basi  in  annulum  prominulum  connatis. 

Obs.  Folia  in  toto  genere  oblique  'posita,  nec  verticalia,  coriacea,  pagind 
utrinque  consimili,  costa  unica  proininenti,  venisque  oblique  transversis,  di- 
chotomis,  numerosis. 

MALESHERBIA,  No.  4.  p.  322. 

3.  ;M.  Hnearifolia,  villosa ;  foliis  linearibus  integris,  perianthii  fauce  dilatata, 
corona  decemtida  :  laciniis  dentatis. 

Gynopleura  linearifolia,  Cav.  Icon.  iv.  p.  52.  t.  376. 

Hab.  In  Chili  montibus,  prsesertim  in  tractu  Portillo  vulgb  dicto 
usque  ad  Mendoza  urbem.  Ludovicos  Nie.  Q  ? 

Caulis  tripedalis.  Folia  sessilia,  linearia,  integerrima,  semipollicaria ;  inferiora 
longiora,  serrulata.  Flores  axillares  (an  rectius  oppositifolii  ?)  albi.  Pe- 
rianthium  fauce  dilatatum,  campanulatum,  limbo  10-fidum  ;  laciniis  exte- 
rioribus  lineari-oblongis,  obtusis ;  interioribus  obovatis,  retusis.  Styli  in¬ 
fra  apicem  ovarii  inserti. 

I  had  referred  to  this  plant,  with  a  note  of  interrogation,  un¬ 
der  my  M.  paniculatay  described  in  the  number  above  quoted 
of  this  Journal ;  and  although  I  have  not  yet  been  so  fortunate 
as  to  see  a  specimen,  I  am  now  convinced  of  its  being  a  distinct 
species. 

4.  M.  humilis,  villosissima,  foliis  laciniatis,  perianthii  fauce  dilatata,  coron5 
simplici  erosu  dentata,  antheris  subrotundis ! 
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JIab.  In  Chill  and  Coquimbo.  Macrae,  Cuming.  T;  (V.  s.  sji.  in 
Herb.  Lamb.) 

Herba  undique  villosissima,  mollis.  Caulis  procumbens,  ramosissimus,  spi- 
thamaeus.  Folia  sparsa,  petiolata,  oblonga,  laciniata,  basi  attenuata,  sem- 
uncialia ;  superiora  minora,  nonnisi  dentala.  Flores  minores,  albi,  de- 
mum  exsiccitatione  ccerulescentes,  copiosissimi,  brevissime  pedunculati 
suboppositifolii.  Ferianthium  semipollicare,  villosissimum  :  faux  tubo 
vix  longior  :  corona  simplici,  brevissima,  tenuissime  membranacea,  eros4 
dentata  :  limbi  laciniis  exterioribus  ligulatis,  trinerviis ;  interioribus  obova- 
tis,  retusis.  Filamenta  capillaria,  basi  in  columnam  brevem  connata. 
Antheroe  parvae,  subrotundce  !  Stgli  3,  capUIares,  ovarii  trigoni  medio  in- 
sertL  Capsula  membranacea,  oligosperma. 

5.  IM.  coronata,  glanduloso-pubescens  ;  foliis  linearibus  sinuato-dentatis,  pe- 
rianthii  faucc  dilatata,  corona  simplici  intcgerrimil ! 

llab.  In  Chili  ad  Valparaiso.  D,  Cuming.  ©  ?  (V.  s.  sp.  in  Herb. 
Lamb.) 

Herba  minute  pubescens,  cinerea,  glandulisque  pedicellatis  copiose  omata. 
Caulis  erectus,  teres,  sesqui  v.  tripedalis.  Folia  brevissime  petiolata, 
elongato-linearia,  obtusa,  basi  attenuata,  3-&-pollicaria ;  tn/eriora  grosse 
sinuato-dentata ;  superiora  jilerunniue  integerrima,  dense  glandulosa. 
Flores  violacei,  paniciilati.  Ferianthium  tomentosum,  copios*  glandulo- 
sum,  pollicare :  faux  dilatata,  in  tubnm  gradatim  attenuata  :  limbus  fauce 
longior  ;  laciniis  exterioribus  elliptico-oblongis,  obtusis,  trinerviis,  reticu- 
lato-venosissimis ;  interioribus  ovatis,  acutiusculis,  basi  angustatu  subun- 
guiculatis,  venosis,  brevioribus :  Corona  simplici,  brevissima,  teniiissim^ 
membranacea,  integerrima  !  Filamenta  complanata,  glabra,  basi  in  colum¬ 
nam  elongatam  connata.  Ornrium  globosum,  tomentosum,  coliimna; 
staminalis  longioris  a))ici  insidens.  Stgli  3,  terminales !  longissimi,  ca- 
pillares.  Stigmata  paullu  dilatata. 

PLEUROPIIORA. 

Sgst.  Linn.  IIF.PTANDRIA  IMONOGYNIA. 

Ord.  Nat.  SALICARIjE,  Juss. 

Co/^r  tubulosus,  angulatu^  bibracteatus  :  /imio  plicato,  10-I4-dentato  :  deriA- 
bus  semi-ovatis,  eiectis,  conniventibus,  mucronatis;  alternis  spinosis,  pa- 
tentibus.  Fetala  5  v.  7,  ligulata,  ungue  brevissimo,  dentibus  calycinis 
propriis  alterna,  fauci  inserta.  Stamina  7,  rarius  o  v.  8,  basi  tubi  calyci- 
ni  inserta  :  filamenta  capillaria,  glabra,  calyce  longiora :  antherte  cordatae, 
biloculares,  sutura  marginal!  fere  undique  dehiscentes.  Fistillum  1 :  ova- 
rum  ovato-oblongum,  comnressum,  pedicellatura,  lateri  inferior!  baseos 
calycis  insertum !  uniloculare :  stglus  filiformis,  glaber  :  stigma  simplicis- 
simum.  Flacenia  ovarii  parieti  omninb  adnata  !  ovula  pauca,  obovata, 
compressa,  erecta.  Caetera  ignota. 

Fruticulus  spitharrueus,  ramosissimus,  rigidus :  ramis  telragonis,  anguKs  denti- 
culato-scabris.  Folia  opposita,  sessilia,  lineari-lanceolata,  acuminata,  inte¬ 
gerrima,  cortacea,  glabra,  margine  colorato,  scabro,  pollicaria.  Flores  in  apice 
ramulorum  axillares,  sessiles,  conferti.  subspicati.  Rracteae  2,  calgci  utrinque 
adnata,  lineari-lanceolata,  mucronato-spinosa.  Petala  parva,  punicea.  An¬ 
theroe  violacete. 

1.  P.  pungens. 

Ilab.  In  Chili  ad  Coquimbo.  Macrae,  Cuming.  I7  (V.  s.  sp.  in 
Herb.  Lamb.) 
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This  remarkable  genus  must  be  placed  next  to  Cuphea^  but 
from  which,  as  well  as  from  every  other  genus  of  the  order,  it 
is  essentially  distinguished  by  its  pedicellate  fruit,  and  by  the 
placenta  being  attached  along  its  whole  length  to  the  upper  side 
of  the  ovarium.  The  stamina  are  also  fewer  in  number,  and 
the  calyx  is  furnished  with  two  bracteae.  The  plant  is  a  native 
of  Chile,  where  it  was  discovered  by  my  late  friend  Mr  James 
Macrae,  and  more  recently  by  Mr  H.  Cuming,  in  whose  exten¬ 
sive  collection  there  are  abundance  of  fine  specimens  of  it. 

LAPAGERIA  hoska,  No.  22.  p.  279. 

Add  the  following  synonym. 

Vochi,  Liliaceo  amplis.simoque  flore  cramesino.  Feuill.  Peruv.p.69.  t.  49. 

The  figure  is  an  indifferent  one,  the  leaves  being  erroneously 
represented  as  ternate,  and  the  flower  as  tetraphyllous,  but  the 
description,  as  is  usual  with  this  accurate  author,  is  excellent, 
except  in  regard  to  the  leaves,  which  he  states  to  be  ternate. 


Biography  of  the  late  Dugald  Carmichael,  Esq.  Captain  72d 
Regiment,  Fellow  of  Linncean  Society,  ^c.  (Continuetl  from 
preceding  volume,  page  103.) 

Thus  we  see  that  neither  the  hurry  of  military  movements, 
nor  the  proximity  of  the  enemy,  could  hinder  Capt.  Car¬ 
michael  from  entering  immediately  upon  his  scientific  researches, 
or  availing  himself  of  the  hours  which  might  justly  be  devoted 
to  sleep  or  recreation,  in  order  to  become  acquainted  with  the 
productions  of  the  country.  From  his  journal  we  transcribe 
the  following  notes  on  the  animals  of  the  Cape. 

“  The  African  Rhinoceros  {Rhinoceros  bicornis)  differs  from 
that  of  Asia,  in  having  two  boms  instead  of  one.  Its  hide  i» 
smooth,  likewise,  and  free  from  wrinkles.  Of  the  hide  of  the 
Rhinoceros  and  Hippopotamns,  the  boors  manufacture  a  sort  of 
horsewhip,  known  by  the  name  of  ShambokJ"  “  The  horns  of  the 
Rhinoceros  are  solid.  When  turned  in  the  lathe,  and  fashioned 
into  drinking-cups,  the  article  is  held  in  high  repute  among  the 
colonists  as  an  infallible  detector  of  poison.  They  firmly  he- 
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lievc,  according  to  the  ancient  creed,  that  if  any  noxious  fluid 
were  poured  into  a  cup  of  this  description,  it  would  instantly 
foam  and  boil  over  the  brim. 

“  Of  all  the  quadrupeds  that  prey  upon  birds,  the  Ratel  (Vi. 
verra  meUivordy,  a  species  of  Ursusy  according  to  Mr  Burchell, 
is  perhaps  the  most  destructive.  When  I  was  at  Algoa  Bay, 
Capt.  Lawrence  and  Dr  Ingham,  my  next-door  neighbours, 
amused  themselves  with  breeding  poultry.  As  their  hen-roosts 
happened  to  stand  contiguous,  the  fowls  used  to  lay  their  eggs 
indiscriminately  in  that  which  was  most  convenient.  This  in¬ 
troduced  frequent  altercations  between  the  owners,  respecting 
the  property  of  the  eggs,  each  of  them  pretending  to  discover, 
by  infallible  marks,  the  produce  of  his  own  fowls.  The  scene 
of  these  disputes  was  usually  at  my  door,  which  was  regarded 
as  a  sort  of  neutral  ground ;  and  as  their  arguments  were  usually 
long  and  loud,  my  situation  as  a  listener,  and  often  a  referee, 
was  rather  an  unpleasant  one.  Hints  or  entreaties  on  my  part 
could  never  prevjul  on  them  to  move  an  inch  from  my  threshold, 
and  the  subject  was  becoming  every  day  more  harassing,  when 
my  good  genius,  in  the  shape  of  a  Ratel,  came  and  took  up  its 
residence  in  our  neighbourhood.  In  the  course  of  one  night, 
this  destructive  vermin  put  an  end  to  all  disputes,  by  cutting 
the  throats  of  all  the  fowls,  to  the  number  of  two  dozen  and  a- 
half,  most  of  which  were  found  next  morning  weltering  in  their 
blood.  It  carried  off  two  or  three  to  its  burrow,  to  which  we 
traced  it  by  means  of  their  feathers,  and  after  a  great  deal  of 
labour,  succeeded  in  destroying  it. 

“  The  Ratel  is  also  exceedingly  fond  of  honey,  and  securely 
plunders  the  hive,  whilst  the  bees  exhaust  their  fury  on  its  im¬ 
penetrable  hide.  It  is,  of  all  animals,  perhaps,  the  most  tena¬ 
cious  of  life ;  the  skin  being  so  thick  and  so  loosely  attached  to 
the  carcass,  that  it  is  proof  against  every  species  of  violence.” 

“  The  Boors  and  Hottentots  in  the  vicinity  of  Algoa  Bay, 
collect  vast  quantities  of  wild  honey,  which  they  find  in  the  hol¬ 
low  trunks  of  decayed  trees,  in  the  deserted  nest  of  the  Terms 
(or  white  ants),  in  the  crevices  of  rocks,  and  in  holes  burrowed 
in  the  ground  by  the  chacals  and  hyaenas.  The  hive  is  usually 
revealed  to  them  by  a  bird,  called,  on  this  account,  the  Honey- 
Guide  (Cuctdxis  Indicator).  This  feathered  informant,  though 
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Hcniey  Cuckoo  and  Cape  Swallow. 

particularly  fond  of  honey,  cannot  procure  it  but  by  the  aid  of 
others.  It  therefore  watches  the  appearance  of  those  from 
whom  it  expects  the  gratification  of  its  appetite,  and  advertiang 
them  by  a  peculiar  and  well-known  note,  leads  the  way,  flitting 
from  bush  to  bush,  to  the  spot  where  the  hoard  is  deposited. 
There  is  an  inconvenience  of  some  moment,  however,  that  at¬ 
tends  implicit  reliance  on  the  call  of  this  extraordinary  caterer, 
which  is  said  to  amuse  itself  in  leading  its  unwary  follower  across 
the  haunt  of  a  lion,  tiger,  rhinceros,  or  other  natural  curiosity 
of  that  stamp,  which  he  feels,  perhaps,  no  particular  anxiety  to 
study.  This  is  universally  believed  by  the  Boors,  and  may  be 
true  enough.  But  though  we  admit  the  fact,  I  should  think  we 
may  safely  reject  the  inference.  The  nature  of  the  country  where 
bees  and  Indicators  are  met  with,  is  such,  that  the  latter,  in  con¬ 
ducting  vou  to  the  stores  of  the  former,  may  occasionally  cross 
the  path  of  one  or  all  of  those  animals ;  but  it  can  hardly  be' 
credited  that  the  bird,  which,  in  alluring  you,  seeks  only  its  own 
gratification,  would  designedly  lead  you  to  the  disappiointment 
of  both. 

“  The  Swallows  are  migratory  at  the  Cape  as  well  as  in  Eu¬ 
rope  ;  and  appear  at  Algoa  Bay  in  the  month  of  September. 
Of  the  three  species  which  I  observed  there,  one  is  the  Hirundo 
capensis.  A  pair  of  these  built  their  nest  on  the  outside  of  the 
house  wherein  I  lodged,  against  the  angle  formed  by  the  wall, 
and  the  board  which  supported  the  eaves.  The  whole  of  this 
nest  was  covered  in,  and  it  was  furnished  with  a  long  neck  or 
passage,  through  which  the  birds  passed  in  and  out.  It  re¬ 
sembled  a  longitudinal  section  of  a  Florence  oil-flask.  This 
nest  having  crumbled  away  after  the  young  birds  had  quitted 
it,  the  same  pair,  or  another  of  the  same  species,  built  on  the 
old  foundation  again  in  the  month  of  February.  But  at  this 
time,  I  remarked  an  improvement  in  the  plan  of  it,  that  can 
hardly  be  referred  to  the  dictates  of  mere  instinct.  The  body 
of  the  nest  was  of  the  same  shape  as  before,  but  instead  of  a 
smgle  passage,  it  was  furnished  with  one  at  each  side,  running 
along  the  angle  of  the  roof ;  and  on  watching  the  birds,  I  ob¬ 
served  they  invariably  went  in  at  one  passage,  and  came  out  at 
the  other.  Besides  saving  themselves  the  trouble  of  turning  in 
the  nest,  and  disturbing,  perhaps,  its  interior  arrangement,  they 
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were  guarded  by  this  contrivance  against  a  surprise  by  serpents,, 
which  fretjuently  creep  up  along  the  wall,  or  descend  from  the 
thatch,  and  devour  both  tlie  mother  and  her  brood.” 

“  One  evening,  it  was,  I  think,  about  the  middle  of  May,  as 
we  sat  enjoying  ourselves  after  dinner,  we  observed  a  number  of 
flies,  of  an  uncommon  aspect,  flitting  past  the  tent.  We  started 
up  and  endeavoured  to  catch  one  of  them,  but  without  effect. 
Some  Hottentot  children,  who  were  standing  on  an  opposite 
bank,  remarking  our  anxiety,  came  and  oftered  us  whole  hand¬ 
fuls  of  them ;  and  directing  us  to  the  spot  where  they  had  caught 
them,  our  astonishment  is  not  to  be  expressed,  when  we  beheld 
millions  of  winged  insects,  issuing  into  daylight  through  Assures 
in  the  earth,  and  through  the  pores,  as  it  were,  of  the  ground, 
where  no  opening  was  perceptible.  Near  these  outlets,  the 
children  had  posted  themselves,  and  collecting  the  insects  as 
they  emerged,  greedily  devoured  them.  Such  of  them  as  esca|ied 
the  Hottentots,  were  snapped  up  as  they  flew  along  by  the  small 
birds,  and  by  the  LibeUulce  and  other  predatory  flies.  The 
body  of  these  tiny  insects  is  so  small,  and  the  wings  are  so  large 
and  unwieldy,  that  they  could  hardly  support  themselves  in  the 
air,  as  they  floated  along  at  the  humour  of  the  breeze.  They 
were  the  males  of  the  Termes  capensis  ;  commonly  known  by 
the  name  of  the  White  Ant. 

“  No  country  in  the  world  is  more  infested  with  ants  than  the 
Cape.  These  insects  vary  in  size,  from  the  red  Nigar.,  scarcely 
visible  to  the  naked  eye,  to  the  Black  Ant,  measuring  nearly  an 
inch  in  length.  Their  habitations  are  as  various  as  their  species. 
The  smaller  tribes  excavate  the  ground,  removing  the  soil,  and 
deporiting  it  as  a  rampart  round  the  entrance,  to  keep  off  the 
water.  The  large  black  ants  content  themselves  with  enlarging 
such  cavities  as  they  And  ready  formed,  under  flat  stones,  thus 
providing  themselves  with  an  impenetrable  roof.  A  smaller 
species  of  the  same  colour,  constructs  its  nest  on  the  top  of  a 
bush,  enclosing  such  parts  of  the  branches  as  come  within  the 
sphere  of  the  external  covering,  which  is  as  thin  as  paper,  yet 
proof  against  tlie  heaviest  rain.  But  the  most  numerous  and 
interesting  insects  are  the  Termites,  of  which  the  Cape  furnishes 
several  kinds.  Of  these,  one  species  builds  its  nests  on  the  sur¬ 
face  of  the  ground.  These  are  fabricated  of  loam,  of  an  hemi- 
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spherical  shape,  four  or  five  feet  high,  and  as  much  in  diameter. 
In  some  districts,  these  nests  cover  the  surface  of  the  ground  in 
immense  numbers,  standing  within  a  few  yards  of  each  other, 
and  resembling  so  many  boulders  of  granite.” 

We  shall  here  introduce  Capt.  Carmichael's  observations, 
made  on  his  return  to  Africa  from  the  Mauritius. 

“  Some  time  after  the  regiment  returned  from  the  Mauritius 
to  the  Cape,  in  1815,  I  made  a  short  excursion  into  the  coun¬ 
try,  in  company  with  a  party  of  sportsmen,  who  wished  to  re¬ 
treat  for  a  few  weeks  from  the  dust  and  the  South-Easters  of 
Capetown.  We  left  town  on  the  morning  of  the  3d  of  January, 
and  directed  our  course  across  the  Isthmus  which  connects  the 
Cape  Peninsula  with  the  mainland.  Though  it  was  about  the 
middle  of  the  dry  season,  we  had  the  benefit  of  several  heavy 
showers  from  the  westward  during  our  ride,  with  which  we  felt 
the  less  annoyed,  though  drenched  to  the  skin,  as  they  fixed  the 
moving  sand,  and  tempered  the  scorching  heat  of  the  atmosphere. 
In  the  rainy  season,  the  whole  of  this  plain  is  a  series  of  marshes, 
intersected  by  ridges  of  sand.  At  the  time  we  crossed  it,  these 
swamps  were  mostly  dried  up ;  but  wherever  the  surface  was  in 
the  least  depressed,  there  were  still  manifest  indications  of  the 
existence  of  water.  There  can  be  no  doubt  that  abundance  of 
this  element  might  be  procured  in  every  part  of  the  Isthmus  by 
digging  to  the  depth  of  a  few  feet :  at  all  events,  by  digging  to 
the  level  of  the  sea,  which  is  not  much  more,  we  are  taught  by 
experience,  as  well  as  by  the  laws  of  Hydrostatics,  that  not  here 
alone,  but  in  every  region  of  the  globe,  a  supply  of  water  can 
be  depended  on.  With  such  a  resource,  skilfully  applied,  this 
barren  waste  might  be  converted  into  fertile  gardens ;  from  which 
the  capital  could  be  supplied  writh  an  abundant  supply  of  vege¬ 
tables,  and  an  end  put  to  the  present  monopoly  of  these  articles, 
by  a  few  farmers  in  the  immediate  vicinity  of  the  town. 

“  A  great  part  of  the  plain  is  covered  with  a  fine  quartz  sand, 
furnished  by  the  disintegration  of  the  sandstone  mountains  which 
surround  it  It  shifts  perpetually  from  place  to  place  at  the 
humour  of  the  breeze,  forming  a  succession  of  banks,  or  ridges, 
white  as  driven  snow.  This  periodical  motion  has  a  singular 
effect  on  the  shrubby  plants  which  are  scattered  over  its  surface. 
When  suddenly  overwhelmed  by  the  sand,  they  push  up  their 
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tops  until  they  emerge  into  daylight ;  but  the  lower  branches 
are  all  suffocated,  and  the  trunk  now  converted  into  a  root,  sends 
off  a  new  system  of  branches,  which  direct  their  course  down¬ 
ward  through  the  drift.  In  proportion  as  the  sand  accumulates, 
the  plants  grow  up,  keeping  their  heads  above  the  surface ;  but 
without  any  apparent  stem.  A  squall  comes  on,  the  bank  is 
dispersed ;  and  the  shrubs,  now  laid  bare  to  the  original  level  of 
the  soil,  exhibit  the  grotesque  appearance  of  so  many  Mangrove- 
trees. 

“  Though  the  flowering  season  was  pretty  nearly  over,  I  ob¬ 
served  a  variety  of  plants  still  in  blossom  ;  among  others,  a  large 
blue-flowered  Aristea,  a  Dianthus,  and  several  species  of  Passe- 
rina,  particularly  the  P.  grandiflora  and  uniflora.  The  greater 
part  of  the  Isthmus  is  covered  with  shrubs  of  this  last  genus, 
which  arc  in  much  request  in  Capetown,  as  the  material  usually 
employed  to  heat  the  bakers'  ovens.  The  genus  Restio  is  like^ 
wise  abundant,  and  communicates  somewhat  of  a  glassy  appear¬ 
ance  to  the  surface  ;  but  these  plants,  except  during  the  earliest 
stage  of  their  growth,  are  rejected  by  cattle. 

“  The  diagonal  extent  of  the  Isthmus  from  Capetown  to 
Brinksfarm  on  the  Eerste  River,  is  about  twenty-four  miles. 
Throughout  this  dreary  expanse,  not  a  house  is  to  be  seen,  nor 
an  object  to  relieve  the  eye,  or  divert  the  mind  from  its  own  re¬ 
flections,  except  here  and  there  a  waggon  in  its  progress  to  or  from 
Capetown,  halted  at  the  road-side,  and  its  team  of  oxen  brows¬ 
ing  amongst  the  shrubs.  In  their  intercourse  with  the  capital, 
the  boors  are  under  the  necessity  of  arranging  their  aflairs  so  as 
to  remain  there  only  a  few  hours,  or,  at  least,  to  send  oflF  their 
waggons,  the  sterility  of  its  immediate  environs  rendering  it  im¬ 
possible  to  And  subsistence  for  their  cattle  there  for  a  single  night. 

From  Brinksfarm,  the  road  winds  round  the  base  of  the 
mountain  of  Stellenbosch,  and  commands  a  fine  view  of  the 
whole  Cape  Peninsula  and  the  adjacent  bays.  Several  neat 
plantations  are  scattered  over  each  side  of  the  road,  as  far  as 
Hottentot-Holland  Kloof.  As  we  rode  along,  it  was  not  with¬ 
out  interest  we  remarked  the  country  people  actively  employed 
in  their  various  occupations ;  some  collecting  the  juicy  produce 
of  the  vineyard  ;  some  cutting  down  the  corn,  conveying  it  home 
in  waggon-loads,  piling  it  up  in  huge  stacks,  or  guiding  the 
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horses  which  were  trotting  over  it,  to  disengage  the  grain  from 
the  straw.  To  these  succeeded  anotlier  set,  who,  availing  them¬ 
selves  of  a  favourable  breeze,  tossed  the  broken  cwn  up  in  the 
air  with  long  wooden  forks,  to  separate  the  grain  from  its  impu¬ 
rities.  This  animated  scene,  on  which  we  dwelt  with  delight, 
formed  a  striking  contrast  to  the  early  part  of  our  day’s 
journey. 

“  There  is  an  inn  at  the  bottom  of  the  Kloof,  where  we 
tarried  the  whole  of  the  next  day,  to  get  some  repairs  done  to 
our  travelling  cart.  On  the  morning  of  the  5th,  we  pursued 
our  journey ;  and,  after  passing  through  a  turnpike-gate,  the 
only  one  in  the  Colony,  at  which  half  a  rix-dollar  is  levied  on 
every  waggon,  we  ascended  the  Kloof.  The  pass  is  rugged  and 
abrupt,  but  might  be  made  comparatively  easy  by  a  moderate 
share  of  labour,  judiciously  exerted  :  and  if  the  public  welfare 
had  any  influence  over  those  who  administer  the  affairs  of 
the  Colony,  they  would  employ  a  part  of  the  garrison  in  works 
of  this  kind  ;  instead  of  letting  soldiers  out  to  work  in  detail, 
to  such  individuals  as  have  sufficient  interest  to  procure  them 
for  their  private  use. 

“  The  south-east  wind  blew  in  impetuous  gusts  as  we  as¬ 
cended  the  Kloof ;  but  from  the  time  we  gained  the  summit 
it  became  comparatively  moderate.  It  is  seldom,  indeed,  known 
to  blow  with  much  violence  beyond  the  first  chmn  of  mountains. 
The  country  on  the  other  side  is  high,  barren,  and  covered  with 
bard  rushy  plants,  among  which  the  genus  Restio  predominates. 
A  few  miles  beyond  the  Kloof,  we  crossed  a  branch  of  the  Pal- 
meit  River,  and  keeping  to  the  left,  followed  a  path  recently 
made  over  the  Nieuberg,  which  led  us  to  the  farm  of  Stephanus 
Leroex,  where  we  proposed  to  halt  for  some  days.  This  farm 
is  »tuated  in  a  fine  amphitheatre,  enclosed  on  one  side  by  a  bend 
of  the  great  chain  of  mountains  that  commences  at  Hangklip 
Point,  and  on  the  other  by  the  Nieuberg.  The  area  is  about 
ten  miles  across,  and  forms  a  gentle  slop  from  the  circumference 
to  the  centre,  with  a  smooth  verdant  surface,  regularly  undu¬ 
lated,  and  watered  by  numerous  mountain-streamlets,  which 
meet  in  the  middle  of  the  valley,  and  form  the  swampy  source 
of  the  River  Sonderend.  The  channel  of  this  river,  as  well  as 
its  tributary  streams,  is  encumbered  with  the  Palmiety  a  gigan- 
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tie  species  of  bog-rush  ( Junctis  serratus )y  that  spreads  and  in¬ 
terlaces  its  creeping  stem  over  the  surface,  forming  a  strong 
elastic  network,  upon  which  a  man  may  walk  without  the  least 
risk  of  sinking.  The  leaves  of  this  plant  bear  a  strong  resem¬ 
blance  in  figure  and  disposition  to  those  of  the  smaller  species  of 
Pandanus.  The  stems,  stripped  of  the  foliage,  are  used  by  the 
wine-farmers  as  padding  to  fix  the  loggers  against  the  sides  of 
the  waggons,  when  they  send  their  wine  to  the  market.  After 
serving  this  purpose,  they  are  flung  out  on  the  streets,  and  be¬ 
ing  of  a  black  colour,  very  heavy,  and  much  of  the  same  size, 
gave  rise  to  the  ludicrous  mistake  of  a  certain  English  traveller, 
who  has  informed  the  public  tliat  the  streets  of  Capetown  are 
paved  with  bullocks’  tails. 

“  Though  the  surface  of  the  ground  here,  as  well  as  in  most 
other  parts  of  the  Colony,  appears  at  a  distance  abundantly  ver¬ 
dant,  the  produce  is  mostly  of  an  useless,  if  not  noxious  quality, 
such  as  cattle  invariably  reject.  A  few  straggling  tufts  of 
Aristida,  Holcus,  Ehrharta,  and  Anthistirea,  spring  up  here 
and  there  among  a  profusion  of  bulbous-rooted  plants,  and  Syn- 
genesious  shrubs.  In  the  vicinity  of  the  farm-houses,  you  meet 
with  patches  of  Agrostis  linearis y  a  sweet  grass,  always  cropped 
close  to  the  ground ;  but  no  where  with  a  grassy  turf  of  any  ex¬ 
tent.  This  is  a  remarkable  circumstance  in  a  country  so  much 
favoured  in  point  of  climate ;  and  where  the  variety  of  indige¬ 
nous  grasses  is  as  great  as  in  any  other  portion  of  the  world  of 
equal  extent.  Several  causes  it  is  probable,  contribute  to  pro¬ 
duce  this  uncommon  sterility.  The  high  winds,  so  prevalent 
for  the  greater  part  of  the  year,  but  more  especially  about  the 
period  when  the  grasses  are  in  flower,  either  damage  the  whole 
plant,  prevent  the  fecundation  of  the  germ,  or  shake  out  the 
grain  before  it  arrives  at  maturity.  At  this  season,  likewise,  the 
j>eriodical  rains  cease ;  and  such  of  the  seeds  as  had  escaped  the 
eflects  of  the  wind,  fall  on  a  parched  soil,  where  they  must  re¬ 
main  in  a  torpid  state  until  the  next  rainy  season  sets  in,  after 
a  lapse  of  six  or  seven  months.  They  he,  in  the  mean  time,  ex¬ 
posed  to  the  depredations  of  an  infinite  variety  of  birds  and  in¬ 
sects,  particularly  the  ants  and  termites,  with  which  the  surface  of 
the  ground  is  absolutely  animated.  These  destructive  insects 
retain  their  activity  throughout  the  year,  aud  are  constantly  in 
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motion,  day  and  night ;  nothing  therefore  in  the  shape  of  food 
escapes  them.  They  never  attack  any  part  of  a  living  plant ; 
but  seeds  of  all  sorts  are  devoured  by  them  on  the  spot,  or  car¬ 
ried  off  to  their  magazines. 

“  It  is  owing,  perhaps,  to  this  interruption  in  their  natural 
progress  to  maturity  and  decay,  that  these  grasses  almost  inva¬ 
riably  throw  out  branches  from  the  joints,  after  the  main  stalk 
has  failed.  These  branches  succeed  each  other  after  each  suc¬ 
cessive  miscarriage,  and  it  is  not  uncommon  even  to  find  second¬ 
ary  branches  issuing  from  the  joints  of  the  primary  ones.  Thus 
their  existence  appears  to  be  protracted  beyond  the  natural  pe¬ 
riod,  in  efforts  to  fulfil  the  end  of  their  creation.  Notwithstand¬ 
ing  these  efforts,  however,  the  greater  part  of  them  must  have 
ceased  long  to  exist,  were  it  not  that  they  possess  the  faculty  of 
propagating  themselves  by  the  root ;  which  they  accomplish 
either  by  pushing  out  long  creeping  shoots,  sometimes  over,  at 
others  underneath  the  surface  of  the  soil ;  or  by  forming  a  re¬ 
gular  succession  of  bulbs,  which  retain  the  vital  principle  during 
the  dry  season,  and  shoot  up  into  new  plants  on  the  return  of 
the  rain. 

“  The  surrounding  mountains  are  overrun  Mrith  that  singular 
plant,  the  Lunaria  plumosa,  whieh  gives  them  a  hoary  aspect, 
distinguishable  at  a  great  distance.  They  consist  of  sandstone, 
the  strata  of  which  dip  at  an  angle  more  or  less  acute  to  the 
eastward.  The  whole  chain,  from  Hangklip  Point,  to  the  ex¬ 
tremity  of  the  Karroo,  exhibits  the  same  conformation ;  by 
which  the  valley  on  the  east  side  of  the  chain  are  enriched  with 
numberless  streams,  while  the  supply  on  the  opposite  side  is 
comparatively  scanty.  The  soil  in  the  valley  consists  of  gravel, 
cemented  by  an  argillaceous  earth.  In  summer  it  is  as  hard  as 
stone,  but  absorbs  moisture  greedily,  and  after  a  copious  fall  of 
rain,  becomes  penetrable  to  the  plough. 

“  As  this  valley  is  noted  for  game,  we  pitched  our  tent  as 
soon  as  the  cart  arrived,  having  agreeil  to  remain  here  some 
days.  We  had  provided  ourselves  with  a  canteen,  cooking 
utensils,  and  liquors.  Our  sportsmen  were  to  furnish  the  table 
with  game,  and  Leroex  the  produce  of  his  farm  and  garden.  It 
was  soon  remarked,  however,  by  one  of  our  party,  who  had  been 
here  some  years  before,  that  the  farmer  made  a  most  enormous 
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charge  for  his  share  of  the  contribution.  Being  challenged  on  [ 
the  subject,  he  candidly  acknowledged  it,  and  stated  that  he  [ 
considered  his  old  charges  sufficiently  high,  but  that  an  English 
sportsman  having  once  stopped  for  a  few  days  with  him,  laughed 
at  the  modesty  of  his  charge,  and  paid  him  double  the  amount 
To  avoid  being  ridiculed  by  the  English,  he  had  from  that  time 
modified  his  prices,  with  a  view  to  acquire  their  good  opinion.  ^ 
This  liberal  Englishman  proved  to  be  a  ship-chandler  from 
Capetown,  who  had  contrived  to  escape  for  a  week  from  behind  [ 
the  counter. 

(To  be  continued.) 


'  The  Ohio.  By  J.  J.  Audubon,  Esq. 

render  more  pleasant  the  task,  says  Mr  Audubon  in  his  Or- 
nithological  Biography,  which  you  have  imposed  upon  yourself, 
of  following  an  author  through  the  mazes  of  descriptive  orni- 
thology,  permit  me,  kind  reader,  to  relieve  the  tedium  which 
may  be  apt  now  and  then  to  come  upon  you,  by  presenting  you 
with  occasional  descriptions  of  the  scenery  and  manners  of  the 
land  which  has  furnished  the  objects  that  engage  your  atten¬ 
tion.  The  natural  features  of  that  land  are  not  less  remarkable 
than  the  moral  characters  of  her  inhabitants ;  and  I  cannot  find 
a  better  subject  with  which  to  begin,  than  one  of  those  magnifi¬ 
cent  rivers  that  roll  the  collected  waters  of  her  extensive  terri- 
t<»ies  to  the  ocean. 

When  my  wife,  my  eldest  son  (then  an  infant),  and  myself, 
were  returning  from  Pennsylvania  to  Kentucky,  we  found  it 
expedient,  the  waters  being  unusually  low,  to  provide  ourselves 
with  a  skiff,  to  enable  us  to  proceed  to  our  abode  at  Henderson. 
I  purchased  a  large,  commodious,  and  light  boat  of  that  deno¬ 
mination.  We  procure^  a  mattress,  and  our  friends  furnished 
us  with  ready  prepared  viands.  We  had  two  stout  Negro 
rowers,  and  in  this  trim  we  left  the  village  of  Shippingport,  in 
expectation  of  reaching  the  place  of  our  destination  in  a  very 
few  days.  It  was  in  the  month  of  October.  The  autumnal 
tints  already  decorated  the  shores  of  that  queen  of  rivers,  the 
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Ohio.  Every  tree  was  hung  with  long  and  flowing  festoons  of 
different  species  of  vines,  many  loaded  with  clustered  fruits  of 
varied  brilliancy,  their  rich  bronzed  carmine  mingling  beauti¬ 
fully  with  the  yellow  foliage,  which  now  predominated  over 
the  yet  green  leaves,  reflecting  more  lively  tints  from  the  clear 
stream  than  ever  landscape-painter  portrayed  or  poet  ima¬ 
gined. 

The  days  were  yet  warm.  The  sun  had  assumed  the  rich 
and  glowing  hue,  which  at  that  season  produces  the  singular 
phenomenon,  called  there  the  “  Indian  Summer.”  The  moon 
had  rather  passed  the  meridian  of  her  grandeur.  We  glided 
down  the  river,  meeting  no  other  ripple  of  the  water  than  that 
formed  by  the  propulsion  of  our  boat.  Leizurely  we  moved 
along,  gazing  all  day  on  the  grandeur  and  beauty  of  the  wild 
scenery  around  us. 

Now  and  then  a  large  cat-fish  rose  to  the  surface  of  the  wa¬ 
ter,  in  pursuit  of  a  shoal  of  fry,  which  starting  simultaneously 
from  the  liquid  element,  like  so  many  silvery  arrows,  produced 
a  shower  of  light,  while  the  pursuer,  with  open  jaws,  seized  the 
stragglers,  and,  with  a  splash  of  his  tail,  disappeared  from  our 
view.  Other  fishes  we  heard  uttering  beneath  our  bark  a  rum¬ 
bling  noise,  the  strange  sounds  of  which  we  discovered  to  pro¬ 
ceed  from  the  white  perch,  for  on  casting  our  net  from  the  bow, 
we  caught  several  of  that  species,  when  the  noise  ceased  for  a 
time. 

Nature,  in  her  varied  arrangements,  seems  to  have  felt  a  par¬ 
tiality  towards  this  portion  of  our  country.  As  the  traveller 
ascends  or  descends  the  Ohio,  he  cannot  help  remarking,  that, 
alternately,  nearly  the  whole  length  of  the  river,  the  mar^n,  on 
one  side,  is  bouiuled  by  lofty  hills,  and  a  rolling  surface,  while, 
on  the  other,  extensive  plains  of  the  richest  alluvial  land  are 
seen  as  far  as  the  eye  can  command  the  view.  Islands  of  varied 
^e  and  form  rise  here  and  these  from  the  bosom  of  the  water, 
and  the  winding  course  of  the  stream  frequently  bnngs  you  to 
places,  where  the  idea  of  being  on  a  river  of  great  length, 
changes  to  that  of  floating  on  a  lake  of  moderate  extent.  Some 
of  these  islands  are  of  considerable  size  and  value ;  while  others, 
small  and  insignificant,  seem  as  if  intended  for  contrast,  and  as 
serving  to  enhance  the  general  interest  of  the  scoiery.  These 
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little  islands  are  frequently  overflowed,  during  great  freshets  or 
floods,  and  receive  at  their  heads  prodigious  heaps  of  drifted 
timber.  We  foresaw,  with  great  concern,  the  alterations  that 
cultivation  would  soon  produce  along  those  delightful  banks. 

As  night  came,  sinking  in  darkness  the  broader  portions  of 
the  river,  our  minds  became  affected  by  strong  emotions,  and 
wandered  far  beyond  the  present  moment.  The  tinkling  of 
bells  told  us,  that  the  cattle  which  bore  them  were  gently  roving 
from  valley  to  valley  in  search  of  food,  or  returning  to  their  dis. 
tant  homes.  The  hooting  of  the  great  owl,  or  the  muffled  noise 
of  its  wings,  as  it  sailed  smoothly  over  the  stream,  were  matters 
of  interest  to  us ;  so  was  the  sound  of  the  boatsman's  horn,  as  it 
came  winding  more  and  more  softly  from  afar.  When  day- 
light  returned,  many  songsters  burst  forth  with  echoing  notes, 
more  and  more  mellow  to  the  listening  ear.  Here  and  there 
the  lonely  cabin  of  a  squatter  struck  the  eye,  giving  note  of 
commencing  civilization.  The  crossing  of  a  stream  by  a  deer, 
foretold  how  soon  the  hills  would  be  covered  with  snow. 

Many  sluggish  flat-boats  we  overtook  and  passed ;  some  la¬ 
den  with  produce  from  the  different  head-waters  of  the  small  ri- 
vers  that  pour  their  tributary  streams  into  the  Ohio ;  others,  of 
less  dimensions,  crowded  with  emigrants  from  distant  parts,  in 
search  of  a  new  home.  Purer  pleasures  I  never  felt ;  nor  have 
you,  reader,  I  ween,  unless  indeed  you  have  felt  the  like,  and 
in  such  company. 

The  margins  of  the  shores  and  of  the  rivers  were  at  this  sea¬ 
son  amply  supplied  with  game.  A  wild  turkey,  a  grouse,  or  a 
blue-winged  teal,  could  be  procured  in  a  few  moments  ;  and  we 
fared  well,  for,  whenever  we  plea.sed,  we  landed,  struck  up  a 
fire,  and,  provided  as  we  were  with  the  necessary  utensils,  pro¬ 
cured  a  good  repast 

Several  of  these  happy  days  passed,  and  we  neared  our  home, 
when,  one  evening,  not  far  front  Pigeon  Creek  (a  small  stream 
which  runs  into  the  Ohio,  from  the  state  of  Indiana),  a  loud  and 
strange  ncase  was  heard,  so  like  the  yells  of  Indian  warfare,  that 
we  pulled  at  our  oars,  and  made  for  the  opposite  side  as  fast  and  i 
as  quietly  as  possible.  The  sounds  increased, — we  imagined  we  I 
heard  cries  of  “  murder;”  and,  as  we  knew  that  some  de-  t 

predations  had  lately  been  committed  in  the  country  by  dissa^  i 


XUM 


Mr  Audubon  on  the  Ohio. 


125 


i  or 
Fled 
hat 

s  of 
and 
I  of 
ving 
di»- 
loise 
tiers  I 
as  it  * 
day.  i 
lotes,  ' 
there 
te  of  s 
deer,  ' 

ne  la-  ■ 

f 

?rs,  of  ] 
•ts,  in  ^ 
r  have  | 
e,  and  | 

i 

ns  sea-  I 
e,  or  a 
jnd  we  I 

L  up  a 
Is,  pro- 

r  home, 
stream 
)ud  and 
ire,  that 
fast  and 
ined  we 
line  de* 
\y  dissar 


tisfied  parties  of  aborigines,  we  felt  for  a  while  extremely  un¬ 
comfortable.  Ere  long,  however,  our  minds  became  more 
calmed,  and  we  plainly  discovered  that  the  singular  uproar  was 
produced  by  an  enthusiastic  set  of  Methodists,  who  had  wan¬ 
dered  thus  far  out  of  the  common  way,  for  the  purpose  of  bedd¬ 
ing  one  of  their  annual  camp-meetings,  under  the  shade  of  a 
beech  forest.  Without  meeting  with  any  other  interruption,  we 
reached  Henderson,  distant  from  Shipping-port  by  water  about 
200  miles. 

When  I  think  of  these  times,  and  call  back  to  my  mind  the 
grandeur  and  beauty  of  those  almost  uninhabited  shores ;  when 
I  picture  to  myself  the  dense  and  lofty  summits  of  the  forests, 
that  everywhere  spread  along  the  hills,  and  oveiliung  the  mar¬ 
gins  of  the  stream,  unmolested  by  the  axe  of  the  settler;  when 
1  know  how  dearly-purchased  the  safe  navigation  of  that  river 
has  been  by  the  blood  of  many  worthy  Virginians ;  when  I  see 
that  no  longer  any  aborigines  are  to  l)e  found  there,  and  that 
the  vast  herds  of  elks,  deer,  and  buffaloes,  which  once  pastured 
on  these  hills  and  in  these  valleys,  making  to  themselves  great 
roads  to  the  several  salt-springs,  have  ceased  to  exist ;  when  I 
reflect  that  all  this  grand  portion  of  our  Union,  instead  of  being 
in  a  state  of  nature,  is  now  more  or  less  covered  with  villages, 
farms,  and  towns,  where  the  din  of  hammers  and  machinery  is 
constantly  heard ;  that  the  woods  are  fast  disappearing  under 
the  axe  by  day,  and  the  fire  by  night ;  that  hundreds  of  steam¬ 
boats  are  gliding  to  and  fro,  over  the  whole  length  of  the  majes¬ 
tic  river,  forcing  commerce  to  take  root  .and  to  prosper  at  every 
spot ;  when  I  see  the  surplus  population  of  Europe  coming  to 
assist  in  the  destruction  of  the  forest,  and  transplanting  civiliza- 
;  tion  into  its  darkest  recesses ; — when  I  remember  that  these  ex- 
I  traordinary  changes  have  all  taken  place  in  the  short  pericxl  of 
^  twenty  years,  I  pause,  wonder,  and,  although  I  know  all  to  be 
T  fact,  can  scarcely  believe  its  reality. 

j  Whether  these  changes  are  for  the  better  or  for  the  worse,  I 
I  shall  not  pretend  to  say ;  but  in  whatever  way  my  conclusions 
I  may  Incline,  I  feel  with  regret,  that  there  are  on  record  no  satis- 
!  factory  accounts  of  the  state  of  that  portion  of  the  country,  from 
1  the  time  when  our  people  first  settled  in  it.  This  has  not  been 
I  because  no  one  in  America  is  able  to  accomplish  such  an  under- 


126 


Mr  Audubon  on  the  Ohio. 


taking.  Our  Irvings  and  our  Coopers  have  proved  themselves 
fully  competent  for  the  task.  It  has  more  probably  been  be< 
cause  the  changes  have  succeeded  each  other  with  such  rapidity 
as  almost  to  rival  the  movements  of  the  pen.  However,  it  is 
not  too  late  yet ;  and  I  sincerely  hope  that  either  or  both  (rf 
them  will  ere  long  furnish  the  generations  to  come  with  those 
delightful  descriptions,  which  they  are  so  well  qualified  to  give, 
of  the  original  state  of  a  country  that  has  been  so  rapidly  forced 
to  change  her  form  and  attire,  under  the  influence  of  increasing 
population.  Yes;  I  hope  to  read,  ere  I  close  my  earthly  career, 
accounts  from  those  delightful  writers  of  the  progress  of  civili¬ 
sation  in  our  western  country.  They  will  speak  of  the  Clarks, 
the  Croghans,  the  Boons,  and  many  other  men  of  great  and 
daring  enterprise.  They  will  analyze,  as  it  were,  into  each  com¬ 
ponent  part,  the  country  as  it  once  existed,  and  will  render  the 
picture,  as  it  ought  to  be,  immortal. 


On  the  Guano  or  Modern  Coprolitc. 

TThere  are  districts  in  England,  of  many  miles  in  extent, 
where  strata  of  considerable  thickness  occur,  in  which  one-fourth 
part  of  the  whole  mass  is  made  up  of  the  foecal  matter,  or  excre¬ 
ment,  of  the  former  inhabitants  of  the  ocean.  This  fact  is  cer- 
tmnly  astonishing,  but  loses  all  its  incredibility  when  compared 
with  the  Guano,  a  substance  the  excremental  nature  of  which 
has  been  indubitably  established  by  the  chemical  analysis  of 
Klaproth*,  Fourcroy,  and  Vauquelin -f*.  This  substance,  ne¬ 
vertheless,  forms  on  the  coasts  of  Peru  deposits  of  such  extent, 
that,  at  first  sight,  we  have  some  difficulty  in  admitting  it  to  be 
the  dung  of  sea  birds,  which  once  rested  here  at  night,  although 
upon  considering  all  its  relations,  this  can  alone  be  its  true  na¬ 
ture. 

■  Beitriige,  part  iv.  p.  199.  gives  the  following  as  its  composition :  In  100 
parts,  16  ammoniacal  uric  acid,  10  phosphate  of  lime,  12-75  oxalate  of  lime,  ♦ 
silica,  0-5  common  salt,  28  arenaceous  impurities,  and  28-75  water  and  com¬ 
bustible  animal  remains.  The  French  chemists  found  even  25  per  cent,  of 
uric  acid. 

-}-  Gehlen’s  Journal,  vol.  vi.  p.  679. 
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The  term  Huana  (Europeans  constantly  substitute  hua  for 
gua,  and  u  for  o,  according  to  Humboldt  (Klaproth's  Bei- 
tnigen,  u.  s.)  signifies  in  the  language  of  the  Incas  dung^ 
the  substance  used  for  manure.  The  verb  to  manure  is  humus- 
chttni.  All  the  aborigines  of  Peru  believe  the  guano  to  be 
the  dung  of  birds ;  it  is  only  doubted  by  some  of  the  Spa¬ 
niards.  The  guano  is  only  found  on  the  coast,  and  on  islands 
and  crags  between  latitude  13°  and  21°  S. ;  and  it  there  forms 
beds  50  or  60  feet  in  thickness,  which  are  wrought  in  the  same 
way  as  ochre  pits.  It  is  not  found  to  the  north  or  south  of  this 
>  space,  although  the  numbers  of  the  cormorants,  flamingos,  and 
cranes  ^m  to  suffer  no  diminution.  The  little  Isla  di  Guano, 

I  b  the  vicinity  of  the  town  of  Arica,  exhales  such  an  intolerable 
odour,  that,  as  Fere  Feuille  long  ago  remarked,  vessels  never 
I  venture  to  come  close  up  to  the  town.  In  Arica,  large  ware- 

I  houses  were  built  all  along  the  shore,  in  which  the  guano  is 

I  laid  up. 

I  When  we  consider,  that,  at  the  least,  ever  since  the  12th  and 
I  ISth  centuries,  it  has  been  the  constant  custom  to  manure  the 

I  land  with  the  guano,  for  which  purpose  many  millions  of  cubic 

I  feet  have  been  scattered  over  the  sandy  deserts  of  Peru  (the 

f  possibility  of  cultivation  along  the  sea-coast  depends  entirely  on 

this  precious  substance),  and  that  it  has  been  constantly  ab- 
'  stracted  in  the  same  quantity,  and  that  now,  from  repeated  ex- 
,  periments,  it  appears  the  birds  of  a  whole  island  cannot  produce 
a  few  ships'  cargoes ;  what  must  be  our  astonishment  at  the  long 
succession  of  centuries,  or  the  prodigious  multitude  of  birds 
which  must  have  been  requisite  to  accumulate  these  guano  de¬ 
posits.  It  is  evident,  however,  from  the  observations  of  Fre- 
lier,  of  feathers  having  been  found  at  a  considerable  depth  in 
the  mass,  that  its  formation  is  entirely  to  be  attributed  to 
birds. 

Under  the  empire  of  the  Incas,  the  guano  was  regarded  as  an 
uoportant  branch  of  state  economy.  It  was  forbidden  on  pain 
of  death  to  kill  the  young  birds  on  the  Guano  Islands.  Each 
island  had  its  own  inspector,  and  was  assigned  to  a  certain  pro¬ 
vince.  The  whole  district  between  Armi  and  Chaucay,  a  dis¬ 
tance  of  200  nautical  miles,  was  manured  exclusively  with  gua- 
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no  *.  In  consequence  of  such  precautions,  we  can  easily  un¬ 
derstand  its  prodigious  accumulation.  Not  a  vestige  now  r&l 
mains  of  all  this  excellent  organization. 

This  is  completely  established  by  M.  Marians  de  Riviero,  who, 
in  a  Spanish  treatise,  a  short  extract  of  which  is  given  in  Fe- 
russac’s  Bulletin,  sect.  i.  t.  xi.  p.  84,  mentions,  that  the  Spa- 
niards  have  entirely  forgotten  the  wise  provisions  of  the  Incas, 
to  secure  the  preservation  of  the  precious  manure.  The  Peru- 
vians  begin  now  to  discover  their  error,  and  look  forward  with 
anxiety  to  the  period  when  the  guano  will  no  longer  suffice  for 
the  wants  of  husbandry.  In  fact,  the  discovery  of  new  beds  of 
the  brown  guano,  which  is  of  oldest  formation,  daily  diminishes 
in  frequency,  and  the  production  of  the  white  guano,  that  which 
is  still  forming,  has  suddenly  decreased,  since  the  unlimited  free- 
dom  of  trade  has  attracted  so  many  vessels  to  the  coast,  which 
scare  away  the  flocks  of  birds  which  used  formerly  to  roost  upon 
the  rocks  and  islands. 

Notwithstanding  all  these  disadvantages,  very  lately  the  an- 
nual  product  of  brown  and  white  guano,  amounted  to  about 
6300  tons,  for  which  the  duty  has  been  almut  £  40,000  Ster- 
ling  per  annum,  paid  at  the  different  ports  from  which  it  is 
transported  into  the  interior. 

M.  Buckland  prefers  for  the  Guano  the  name  of  Ornithoco- 


On  the  Changes  the  Animal  Secretions  undergo  during  Cholera 
Morbus.  By  Mr  R.  Hermann,  of  Moscow. 

w  E  make  the  following  extract  of  a  paper  by  Mr  R.  Hermann 
of  Moscow,  upon  the  changes  which  the  secretions  of  the  human 
body  undergo  during  cholera,  from  the  6th  number  of  the  An- 
neden  der  Physik  und  Chemie,  1831,  as  very  few  minute^  inves¬ 
tigations  of  this  nature  have  been  recorded  in  the  many  works 
on  this  subject  of  cholera,  which  have  been  published  in  this 
and  other  countries ;  and  it  is  of  the  highest  importance  that 
every  information  should  be  made  public  concerning  the  nature 

•  Near  Villacori  the  ancient  Peruvians  also  used  as  manure  the  pilchards 
{Clupea  Sardina),  thrown  up  by  the  sea. 
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of  the  disease,  which  seems  now  without  doubt  to  have  gained 
an  entrance  into  England. 

Having  been  commissioned  by  the  constituted,  authorities  at 
Moscow  to  institute  chemical  investigations  into  the  <  nature  of 
cholera,  Mr  Hermann  made  analyses  of  the  blood,  urine,  and 
Inle  obtained  from  patients  in  different  stages  of  the  disease,  as 
also  of  the  vomited  fluid  and  of  the  excrement.  . 

At  the  commencement  of  his  analysis  of  the  blood  of  a  cholera 
patient,  he  was ,  surprised  by  finding  that,  the  clot. contained  a 
free  acid.  This  he  at  first  conceived  to  be  a  peculiarity  in  the 
blood  of  cholera  patients,  but  be  very  soon  found  that  his  own 
blood,  at  a  time  when  he  was  in  perfect  health,  possessed  the. 
same,  or  rather  stronger,  acid  properties  than  that  of  the  cholera 
patient.  Aware  that  chemists  in  general  describe  the  blood  as 
alcaline,  he  was  induced  to.  make  an  aiudysis  of  healthy  blood, 
with  a  view  of  ascertaining  the  nature  and  quantity  of  the  free 
acid  which  it  contains. 


Healthy  Blood. — Mr  Hermann's  own  blood,  allowed  to  stand 
for  twenty-four  hours,  until  it  separated  completely  into  serum 
and  clot,  contained  57  of  serum  and  43  of  moist  clot  in  100 
parts.  He  found  that  the  serum  of  this  blood  slightly  reddened 
litmus,  but  not  so  powerfully  as  the  clot  did ;  and  this  he  could 
not  attribute  simply  to  the  colouring  matter  of  the  clot,  as  pure 
water  did  not  receive  a  colour  from  it  so  soon  as  the  blue  litmus 
solution  was  changed  to  red.  By  boiling  the  serum  and  clotx 
with  carbonate  of  baryta,  in  a  vessel  connected  with  a  mercurial 
pneumatic  apparatus,  he  found  there  were  disengaged  from  100 
I  volumes  of  serum,  18.1  volumes,  and  from  the  clot  21.2  volumes 
of  gaseous  carbonic  acid.  100  parts  of  the  same  clot  were  tlien 
boiled  without  carbonate  of  baryta,  and  there  were  disengaged 
from  them  10.4  volumes  of  gaseous  carbonic  acid :  10.4  volumes, 
therefore,  of  the  free  acid  in  the  clot,  consisted  of  carbonic  acid  ; 
the  other  10.8  volumes  he  found  to  be  acetic  acid. 

The  blood  of  a  healthy  pregnant  woman  was  analyzed,  with 
very  nearly  the  same  results  *. 

*  It  must  be  obvious  that  a  much  more  extensive  series  of  experiments 
than  that  adduced  by  Mr  Hermann  will  be  necessary  to  establish  the  accu- 
r>cy  ol  this  result,  differing  so  materially  from  that  obtained  by  most  che- 
.  mists. 
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Blood  during  Cholera. — In  this  disease  the  blood  is  known  to 
be  of  a  very  dark  colour,  and  thick  consistence.  Mr  Hermann 
obtained  the  blood  of  a  patient  who  had  laboured  under  a  very 
severe  attack  of  cholera  for  a  few  hours.  The  blood  was  drawn 
four  hours  before  death,  after  violent  vomiting. 

In  100  parts  of  blood  there  were  forty  of  serum,  and  60  of 
clot;  consequently  17  more  of  clot  than  in  the  healthy  condi-  j 
tion.  The  specific  gravity  of  the  serum  was  1.036,  and  this 
fluid  was  decidedly  alcaline.  The  clot  was  acid.  100  parts  | 
boiled  with  the  carbonate  of  baryta,  as  before,  evolved  21.2  of 
gaseous  carbonic  acid,  exactly  the  same  quantity  as  was  obtained  s 
from  the  clot  of  healthy  blood. 

Mr  Hermann  conceives  that  this  separation  of  the  blood  into 
an  acid  clot  and  alcaline  serum,  is  owing  to  the  property  which  [ 
the  fibrine  has  of  absorbing  a  certain  quantity  of  acid  ;  and  he  ( 
considers  it  as  a  phenomenon  analogous  to  the  change  which 
weak  acids  undergo,  when  wood  is  immersed  in  them  ;  the  wood 
absorbing  a  considerable  quantity  of  the  acid.  Should,  then, 
the  whole  quantity  of  acid  in  the  blood  be  diminished,  the  fibrine 
still  retains  a  certain  portion  of  it ;  and,  if  the  diminution  be 
very  great,  the  whole  of  the  acid  of  the  serum  may  be  removed, 
and  this  fluid  will  consequently  exhibit  alcaline  properties,  in 
consequence  of  the  presence  of  subphosphate  of  soda  in  it. 

The  alcaline  reaction  of  the  serum  in  blood  of  those  affected 
with  cholera,  is  a  very  constant  appearance.  It  only  begins  im¬ 
mediately  after  the  patients  have  had  evacuations  by  vomiting; 
and  it  again  disappears  when  the  patient  survives  the  attack. 

The  following  Table  exhibits  the  differences  observed  by  Mr 
Hermann  in  the  composition  and  properties  of  healthy  and  dis¬ 
eased  blood. 
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Action 
of  Clot 
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Action  of 
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Gnyhy : 
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rum. 

Blood  of  a  healthy  young  man,  . 

43. 

57. 

Acid. 

Acid. 

1027 

Blood  of  a  healthy  pregnant  woman. 

44.75 

55.25 

Acid. 

Acid. 

1023 

Blood  taken  from  a  girl  in  the  first 

stage  of  cholera,  before  the  oc¬ 
currence  of  watery  evacuations, 

50. 

50. 

Acid. 

Acid. 

1027 

Blood  from  men  who  had  thel  a 

55. 

45. 

Acid. 

Alcaline. 

1028 

cholera,  but  recovered,  .  f  , 

60.3 

39.7 

Acid. 

Alcaline. 

Blood  taken  after  watery  eva- 1" 

1032 

cuations, . )  c 

62.5 

37.5 

Acid. 

Alcaline. 

1028 

Blood  of  a  man  labouring  under 
cholera,  four  hours  before  his 

death,  . 

60.0 

40. 

Acid. 

Alcaline. 

1036 

Blood  of  a  woman  who  survived  the 
cholera,  but  had  afterwards  an 

attack  of  inflammatory  fever,  . 

46.25 

53,75 

Acid. 

NeutraL 

1028 

Mr  Hermann  states,  that  he  found  blood  taken  from  the  right 
ventricle  of  the  heart  of  a  patient  dying  of  cholera,  very  firmly 
coagulated.  When  shaken  a  little,  this  blood  became  fluid,  and 
quite  homogeneous.  Viewed  in  the  microscope,  no  globules 
could  be  perceived  in  it. 

Mr  Hermann  sought  for  urea  in  the  blood  of  cholera  patients, 
but  in  vain.  No  trace  of  it  was  discoverable. 

Analysis  of  Watery  Fluid  vomited  by  Cholera  Patients.— 
This  fluid  is  described  by  Mr  Hermann  as  thick,  of  a  dirty 
slightly  yellow  colour,  and  a  sour  smell.  Its  specific  gravity 
varied  in  different  patients,  as  1.0060,  1.0055,  and  1.0035. 

When  allowed  to  rest  tranquil  for  some  days,  it  becomes 
clear,  while  a  grey-coloured  mucus  is  deposited  in  variable 
quantity.  By  an  analysis  detailed  by  Mr  Hermann,  the  differ¬ 
ent  steps  of  which  we  do  not  think  it  necessary  to  mention,  he 
found  that  this  fluid  consisted  of  the  following  ingredients : 

Water  and  mucus, .  990. 

Osmazomelike  substance,  .  .  ,  .  6.51 

Salivine,  .  .  . 1.04 

Acetate  of  soda,  muriate  of  soda,  with  small  quantity 

of  phosphate  of  lime  and  magnesia,  .  .  .  1.56 

Anhydrous  acetic  acid, . 0.89 


1000. 

A  little  hutvric  acid  was  afterwards  discovered. 

I  2 
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In  the  three  specimens  of  the  fluid  which  were  examined,  the 
quantity  of  acetic  acid  varied  considerably.  In  1000  parts  of 
the  fluid,  of  specific  gravity  1.006,  there  were  1.204  parts  of 
acetic  acid ;  in  that  of  specific  gravity  1.0055,  0.942  parts  ;  and 
in  that  of  specific  gravity  1.0035,  0.513  parts. 

A  very  superficial  glance  at  the  results  of  this  analysis  of  the 
vomited  fluid,  is  suflicient,  according  to  Mr  Hermann,  to  shew 
its  analogy  with  gastric  juice. 

Analysis  of  the  Watery  Excrement  of  Cholera  Patients.— 
The  fluid  excrement  passed  by  cholera  patients,  Mr  Hermann 
describes  as  turbid,  slightly  and  dirtily  coloured,  and  possessing 
a  peculiar  fetid  odour,  derived  from  the  large  intestines.  When 
the  fluid  stands  for  some  time,  it  does  not  become  wholly  clear, 
like  that  passed  by  vomiting.  It  is  generally  acid,  both  in  its 
chemical  properties  and  taste,  as  ascertained  by  Dr  Reuss. 

The  fluid  passed  by  stool  resembles  much  in  its  chemical  con¬ 
stitution  that  which  is  vomited.  It  contains  a  free  acid,  in  some 
instances  in  considerable  quantity,  which  is  acetic  ;  also  butyric 
acid.  The  chief  animal  principles  which  it  contains  are  mucus, 
albumen,  salivine,  osmazomcvlike  substance,  and  a  small  quan¬ 
tity  of  picromel  and  resin  of  bile. 

In  the  body  of  a  man  who  died  after  having  been  affected 
twenty-four  hours  with  cholera,  and  who  had  been  purged  with¬ 
out  vomiting,  the  fluid  in  the  stomach  was  found  to  be  exactly 
the  same  as  that  vomited  by  other  patients.  In  the  duodenum 
the  fluid  resembled  much  that  in  the  stomach,  though  it  was  not 
so  sour.  In  the  large  intestine  the  fluid  had  the  fetid  smell  of 
excrement,  and  was  darker  in  colour,  and  more  acid  than  the 
fluid  in  the  stomach  or  duodenum. 

Analysis  of  the  Urine  of  Cholera  Patients. — Mr  Hermann 
states,  that,  as  the  urine  is  generally  very  much  suppressed  du¬ 
ring  cholera,  he  had  no  opportunity  of  examining  this  fluid  at 
the  time  when  the  disease  was  at  its  greatest  height. 

The  urine  which  he  analyzed  was  procured  from  a  person 
who  survived  the  attack  of  cholera.  It  was  the  first  passed  after 
the  suppression.  It  formed  a  turbid  yellowish  fluid,  which  gave 
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no  precipitate  by  standing,  and  was  quite  neutral  in  its  relation 
to  litmus.  Its  composition  was  very  analogous  to  that  of 
healthy  urine,  though  the  solid  ingredients  were  in  a  much 
smaller  proportion.  It  contained  muriatic,  phosphatic,  and  amo 
moniacal  salts,  as  well  as  urea.  Its  specific  gravity  was  1.006 ; 
Now,  taking  the  quantity  of  solid  matter  in  urine  of  the  natu¬ 
ral  specific  gravity  1.020  to  be  6.7  proc.,  the  fluid  of  specific 
gravity  1.006  can  only  contain  about  2  proc.  less  than  a  third 
of  the  natural  quantity.  Mr  Hermann  is  of  opinion  that, 
whilst  the  suppression  of  urine  takes  place,  the  formation  of 
urea,  believed  by  many  to  be  one  of  the  chief  modes  by  which 
nitrogen  is  separated  from  the  living  body,  is  entirely  stopped, 
as  no  trace  of  this  substance  was  to  be  found  either  in  the  blood 
or  any  other  fluids  of  the  body. 

Analysis  of  the  Bile  of  Cholera  Patients. — The  gall-bladder 
of  patients  affected  with  cholera,  is  known  to  be  in  general  un¬ 
usually  full  and  distended  with  bile. 

Mr  Hermann  obtained  three  gall-bladders,  which  contained 
respectively  14,  15  and  16  drachms  of  bile,  of  specific  gravity 
1 .043.  The  usual  quantity  of  bile  found  in  the  gall-bladder  is, 
according  to  John,  1  ounce,  and  its  specific  gravity  1.026 ; 
there  is,  therefore,  during  cholera,  nearly  double  the  quantity 
of  bile  in  the  gall-bladder,  and  its  specific  gravity  is  considerably 
greater. 

The  three  specimens  of  bile  which  Mr  Hermann  analyzed, 
were  all  of  nearly  the  same  colour  as  ox’s  bile,  of  a  thready  con¬ 
sistence,  like  thick  syrup.  Its  chemical  constituents  were,  a 
large  quantity  of  mucus,  some  albumen,  colouring  matter,  re¬ 
sin  of  bile,  picromel,  cholesterine,  and  oleic  acid.  Sic.  In  com¬ 
paring  this  analysis  with  that  given  by  Tiedemann  and  Graelin, 
of  healthy  bile,  the  only  apparent  difference,  besides  the  greater 
consistence  and  specific  gravity  of  cholera  bile,  is  probably  in 
the  greater  quantity  of  resin  of  bile,  as  indicated  by  the  copious 
precipitate  thrown  down  by  acetate  of  lead. 

From  these  experiments  it  appears  that,  during  cholera,  the 
change  in  the  composition  of  the  blood  consists  in  its  being  de¬ 
prived  of  a  large  quantity  of  water,  and  some  acetic  acid,  which. 
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taking  the  quantity  of  blood  in  the  adult  person  at  30  lb. 
amounts  to  nearly  8.5  lb.  water,  and  47  grains  of  acetic  acid. 

Mr  Hermann  conceives  that  it  is  principally  in  consequence 
of  the  removal  of  acetic  acid  from  the  blood,  that  the  fibrinous 
polypous  concretions  arise  in  the  cavities  of  the  heart.  In  the 
healthy  condition  of  the  blood,  he  says  that  the  acetic  acid  acts 
as  a  solvent  to  the  fibrine ;  but,  when  a  large  proportion  of  it  is 
removed,  along  with  the  vomited  and  purged  matter,  there  arise 
these  polypous  concretions,  which  Dr  Jiihnichen  invariably  found 
in  the  cavities  of  the  heart,  in  fifty  bodies  of  cholera  parients, 
which  he  dissected. 

He  also  states,  in  confirmation  of  this  opinion,  that  the  altera¬ 
tion  in  the  composition  of  the  blood,  does  not  occur  till  after 
there  have  been  watery  evacuations  by  vomiting  or  stool ;  and 
that  the  concretions  of  fibrine  are  much  firmer,  and  more  com¬ 
pact  in  those  patients  who  linger  for  some  time,  than  in  those 
who  die  suddenly. 

At  the  conclusion  of  his  paper,  Mr  Hermann  brings  forward 
a  theory  of  nervous  excitement  to  account  for  the  production 
of  the  changes  previously  mentioned  to  take  place  in  the  fluids 
and  secretions  of  the  body  during  cholera,  and  ends  with  a  pro¬ 
posal  for  treatment  founded  on  the  chemical  views  given, — the 
injection  of  water  into  the  veins  being  one  of  the  remedies  which 
he  proposes. 


Description  of  Pelokonite.*  By  G.  F.  Richter,  in  Freyberg. 

Form,  unknown;  cleavage,  none  conchoidal;  colour, 

bluish-black ;  streak,  liver-brown  ;  opaque ;  lustre,  vitreous, 
feeble,  almost  dull ;  tenacity,  not  great ;  hard7iess,  3.0  (that  of 
calc  spar)  ;  specific  gravity,  2.509,  and  a  larger  fragment  2.567. 
The  pelokonite  is  found  in  the  Tierra  Amarilla,  and  the  Remo- 
linos  in  Chili,  along  with  copper- green,  malachite,  and  another 
unknown  blackish-brown  mineral  with  a  yellow  streak. 

This  mineral  is  not  noticed  in  the  mineralogical  manuals. 
In  Dr  A.  Breithaupt’s  “  Characteristik  des  Mineral  Systems,” 

•  From  tsXDt  brown,  and  dust,  the  powder  of  the  streak,  to  distinguish 
it  from  copper  and  inaiigaiiesc  ore. 
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in  the  notice  on  copper  and  manganese  ore,  mention  is  made  of 
a  mineral  from  the  Tierra  Amarilla  in  Chili,  but  which  cannot 
he  the  pelokonite. 

Pelokonite  is  very  soluble  in  muriatic  acid,  less  so  in  nitric. 
The  muriatic  solution  has  a  pistachio  green  colour,  and  reacts 
on  iron,  manganese,  copper,  and  phosphoric  acid. 

This  mineral  agrees  in  many  of  its  properties  with  those  sub¬ 
stances  which  M.  Haidinger  has  collected  together  into  one  or¬ 
der,  that  of  the  “  Terene.” 

PoggendorJ's  Anncden  for  1831. 


Some  Preliminary  Experiments  upon  the  Pod  of  CcesaJpinia 
coriaria,  or  Dividivi.  By  Mr  Rodsey.  Communicated 
by  Captain  Macadam,  Royal  Marines. 
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1.  One  portion  of  dividivi,  as  I  received  it,  on  being  slightly 
bruised  in  a  mortar,  and  sifted,  was  divided  into  eight  parts 
powder  and  seven  gruff.  Eighteen  ounces  being  more  bruised, 
gave  as  follows  : — 

Seed  J  oz.,  husks  or  gruff  4|  oz.  =  4|  oz. ;  powder  12|  oz. ; 
loss  in  fine  powder  |  oz.  =  13f  oz.,  which  is  the  same  as  three 
parts  powder  and  one  gruff.  A  very  large  portion  of  the  pul- 
verizable  substance  appeared  to  have  been  bruised  off,  in  ex¬ 
tracting  the  seeds  before  it  reached  me,  and  hence  I  am  of  opi¬ 
nion,  that  it  bears  to  the  husky  part  a  much  larger  proportion 
than  what  is  above  stated.  As  the  great  bghtness  of  the  article 
adds  so  much  to  its  freight,  it  seems  desirable  that  the  gruff  re¬ 
siduum  should  be  separated  by  a  mill,  on  the  spot  where  it  is 
grown ;  by  this  means  one-half  at  least  may  be  saved  in  the 
freight.  Considering,  therefore,  that  the  powder  will  become 
the  commercial  article,  I  have  confined  my  experiments  to  that 
portion ;  but  it  is  probable  an  analysis  of  the  interior  or  husky 
part  of  the  pod  may  lead  to  its  recommendation  for  some  use¬ 
ful  purpose  where  it  grows,  as  it  will  be  a  refuse,  if  too  weak  for 
the  tanner’s  use. 

2.  In  conducting  these  experiments  upon  dividivi,  it  was  my 
object  to  compare  it  with  some  other  articles  of  the  materia  me- 
dica,  that  I  might  the  better  be  enabled  to  judge  of  its  probable 
utility.  The  articles  I  selected  were  oak-bark,  kino  terra  japo- 
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nica,  nutgalls,  tormentilla,  pomegranate  rind,  and  sumach.  I 
regret  that  I  have  not  yet  had  time  to  compare  it  with  many 
others,  which  a  future  opportunity  may  enable  me  to  do.  As 
these  experiments,  if  repeated,  might  be  expected  to  vary  in  the 
result  from  many  causes,  such  as  the  season  of  gathering  the 
fruit;  the  temperature  of  drying  the  powder  and  the  precipi¬ 
tates  ;  the  degree  of  comminution ;  the  difference  of  weights  and 
errors  of  scales ;  the  time  of  maceration,  and  temperature  at 
which  it  is  conducted  ;  the  care  in  decanting ;  the  fineness  of 
the  filter;  the  caution  used  to  collect  all  the  precipitate,  and  the 
waste  in  transference  from  paper  to  paper ;  and,  as  the  substances 
submitted  to  experiment  are  not  crystalline,  or  naturally  of  an 
invariable  composition,  I  have  not  used  much  precaution  or 
great  nicety  in  weighing,  my  object  being  rather  to  form  an  idea 
of  the  use  of  dividivi,  than  to  analyse  all  the  substances  with 
accuracy. 

3.  One  drachm,  or  60  grains  of  each  of  the  substances  before 
mentioned,  and  in  the  state  of  powder,  was  macerated  for  forty- 
eight  hours,  in  5  oz.,  or  forty  times  its  weight,  of  cold  distilled 
water.  The  first  elutriation,  the  colour  of  which  is  seen  in 
column  1,  was  used  in  the  subsequent  experiments ;  the  sedi¬ 
ments  were  afterwards  repeatedly  remacerated  in  more  water, 
and,  when  dried  in  a  gentle  heat,  weighed  as  in  column  2,  the 
water  having  dissolved  as  many  grains,  expressed  in  column  3, 
as  complete  the  original  drachm. 

4.  The  first  substance,  the  action  of  which  I  made  upon  these 
astringents,  I  made  trial  of  was  Umc-water.  To  three  ounces  of 
fresh  prepared  lime-water  I  added  half  an  ounce,  or  one-tenth 
of  each  infusion,  containing  the  virtue  of  six  grains  of  its  basis ; 
the  result  is  contained  in  columns  4,  5,  and  6.  The  first  shews 
the  colour,  and  the  second  the  w’eight  of  each  precipitate ;  the 
liquors  decanted  from  the  above  precipitates  having  the  colours 
mentioned  in  column  6,  as  well  as 

5.  The  original  infusions  were  tested  with  muriate  of  iron, 
the  result  appears  in  columns  7  and  8 ;  and,  in  order  to  see 
whether  the  lime-water  had  been  used  in  sufficient  quantity,  I 
tried  with  the  original  infusions  the  different  lime-water  elutria- 
tions  with  the  result  indicate<l  in  column  9-  The  result  of  these 
experiments  is,  that  the  lime-water  was  used  in  excess,  but  did 
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not  effectually  precipitate  all  the  gallic  acid  from  the  catechu, 
which  therefore  appears  to  contain  a  principle  having  a  superior 
affinity  for  the  gallic  acid. 

6.  Subcarbonate  of  potash  was  the  next  test  used.  It  preci¬ 
pitated  only  sumach  and  galls,  and  with  both  likewise  produced 
a  black  cream,  which,  by  the  action  of  air,  dissolved,  and  ren¬ 
dered  the  upper  part  of  the  solution  very  dark  ;  column  10. 

7.  Sulphuric  acid,  in  a  diluted  state,  was  next  tried,  column 
11,  and  this  occasions  precipitates  in  the  infusion  of  kino  and 
pomegranate  a  little,  which  tended  to  subside  in  that  of  cate¬ 
chu,  no  effect  at  all  on  the  Infusions  of  sumach  and  tormentilla 
root,  and  almost  none  upon  the  rest.  Whether  the  substances 
precipitated  by  the  acid  be  of  an  acid  nature,  and  those  precipi¬ 
tated  by  the  alkali  alkaline,  I  leave  for  a  future  opportunity  of 
trying. 

8.  One  part  of  isinglass  dissolved  in  32  of  water,  was  the 
next  substance  which  I  experimented  upon.  Sir  H.  Davy  con¬ 
siders  that  it  combines  with  the  tanning  principle  in  the  pro¬ 
portion  of  54  to  46  of  tannin.  Half  an  ounce  of  each  infusion 
was  added  to  half  an  ounce  of  the  solution  of  isinglass,  and  the 
results  are  given  in  columns  12  aiul  13.  The  leather  precipi¬ 
tated  immediately  like  a  resin,  from  the  infusions  of  dividivi  and 
galls,  but  the  sumach  was  rendered  milky,  and  so  continued  for 
more  than  a  week  without  precipitating.  The  infusion  of  galls 
continued  also  milky,  but  in  a  less  degree  than  the  sumach,  not 
precipitating  at  once  so  completely  as  the  dividivi :  at  length 
one-eighth  of  a  grain  was  obtained  from  the  sumach.  It  is  pro¬ 
bable  that  a  stronger  infusion  of  sumach  would  have  afforded  a 
more  copious  and  more  precipitable  substance :  that  from  car 
techu  formed  a  tenaceous  ring  of  leather  at  the  bottom  of  the 
phial,  while  all  the  rest  were  flocculent,  and  very  different  in 
colour  and  appearance  from  these.  The  other  precipitates,  ex¬ 
cept  those  from  dividivi,  galls,  and  sumach,  melted  in  the  gentle 
heat  to  which  they  were  exposed  in  drying,  and,  as  they  thus 
became  inseparable  from  the  paper,  they  were  not  weighed.  I, 
however,  wished  to  determine  the  weight  of  the  precipitate  from 
oak-bark,  and  therefore  repeated  the  experiment,  drying  the  pre¬ 
cipitate  with  more  care,  and  then  weighing  it.  Upon  the  elu- 
triation  of  gelatine,  tincture  of  muriate  of  iron  produced  an  ef- 
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feet,  but  liin&<water  but  very  little.  The  decoction  of  isinglass 
produced  no  effect  with  the  elutriation  of  lime,  not  even  with 
that  of  catechu. 

'  9.  Infusion  of  quoAsda  produced  no  effect  upon  any  of  the  as¬ 
tringent  infusions  above  mentioned. 

10.  Sugar  of  lead  turned  the  different  infusions,  as  in  column 
14 ;  with  the  infusions  of  oak  and  sumach  it  was  not  tried. 

11.  I  next  tried  sulphates  of  copper.  I  perceived  but  little 
effect,  and  sometimes  none,  with  the  persulphate,  but  the  proto- 
sulphate  gave  very  curious  results,  see  columns  15  and  16. 
The  precipitates,  however,  were  not  weighed  nor  preserved. 

12.  Muriate  of  tin  was  the  next  test  used.  The  comparative 
copiousness  of  the  precipitates,  after  twelve  hours’  standing,  may 
be  seen  in  column  17,  which  contains  the  depths  of  precipitate, 
in  the  infusion.  Column  18  contains  the  weight  of  each.  Af¬ 
ter  the  action  of  the  muriate  of  tin,  muriate  of  iron  affected 
some  infusions,  and  not  others,  according  to  column  19 ;  but 
muriate  of  tin  itself  produced  no  effect,  shewing  it  had  been  used 
in  excess :  this  likewise  appeared  from  adding  more  infusion,  as 
indicated  in  column  20;  when  the  elutriation  from  muriate  of 
tin  was  tried  with  isinglass,  no  effect  was  produced.  I  observed 
ammonia  to  turn  violet,  the  elutriation  from  muriate  of  tin  and 
galls. 

IS.  Emetic  tartar  produced  no  effect  upon  any  of  the  infu- 


14.  From  columns  4,  8,  12,  16,  and  19,  dividivi  appears 
more  to  resemble,  in  its  properties,  gall  and  sumach,  than  the 
other  astringents;  but,  from  columns  6,  9,  11, 13,  15,  18,  and 
20,  it  seems  to  differ  more  from  sumach  than  from  galls.  It 
entirely  resembles  galls,  except  in  the  effect  of  subcarbonate  of 
potash  and  isinglass,  apparent  from  the  galls,  containing  another 
principle  common  to  them  and  sumach :  see  columns  10  and 
12.  From  column  18  it  would  appear  to  be  equal  in  strength 
to  nut-galls,  and,  from  columns  5  and  13,  considerably  stronger. 

15.  I  next  proceed  to  prepare,  from  both  dividivi  and  galls, 
some  ink-powder,  according  to  Mr  Gray’s  formula,  and  the 
writing  from  each  was  indistinguishable  the  one  from  the  other. 
It  has  been  asserted,  and  probably  with  truth,  that  the  durabi¬ 
lity  of  ink  bears  some  ratio  to  the  proportionate  quantity  of  nut- 
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galls  it  contains ;  therefore,  as  dividivi  seems  to  be  the  stronger 
of  the  two,  it  is  probable  that  its  ink  is  more  durable,  and  not 
less  intense  in  its  colour.  I  may  here  mention,  that  the  powder 
of  galls  was  very  fine,  and  intended  for  sale,  but  the  powder  of 
dividivi  was  coarse.  For  the  purpose  of  the  dyer,  also,  it  would 
appear  that  the  use  of  dividivi  would  be  as  beneficial  as  the  use 
of  galls  in  the  black  dye,  which  might  slightly  differ  in  its  hoe 
and  tint,  but  not  at  all  be  inferior  to  the  galls  in  the  depth  of 
colour. 

16.  Sixty  grains  of  dividivi,  macerated  repeatedly  in  alcohol, 
left  16J  residuum,  and  afforded,  by  evaporating  the  different 
tinctures,  41^  grains,  indicating  a  loss  in  excessive  drying,  of  S 
grains. 

17.  Sixty  grains,  treated  in  the  same  manner  with  sulphuric 
ether,  left  in  one  instance  19,  and  in  the  other  18  grains  of  resi¬ 
duum,  indicating  41  and  42  grains  of  soluble  matter,  of  which 
28  and  33J  grains  only  were  obtained  by  evaporation,  the  re¬ 
maining  13  and  8^  grains  being  driven  off  in  evaporation.  The 
etherial  extract  was  soluble  in  water,  and  became  intensely  black 
with  muriate  of  iron. 

18.  Half  an  ounce  of  galls,  and  as  much  dividivi,  treated 
with  alumina  fresh  precipitated,  left  of  extracts,  the  former  30J 
grains,  the  latter  36,  continuing  soft,  and  not  hardening  or  crys¬ 
tallizing,  by  gradual  evaporation  in  a  gentle  heat.  Where  my 
experiments  were  repeated,  two  figures  appear  in  the  following 
table,  as  in  columns  2,  3,  5,  and  13. 

It  is  remarked  by  Captain  Macadam,  who  communicated  the 
above  notice  of  Mr  Rodsey’s  experiments,  that  one  day  the  pods 
of  the  Caesalpinia  may  become  in  general  use  with  the  tanner, 
the  leather  made  from  them  being  better  than  that  from  oak 
bark. 
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Analysis  of  a  New  Mineral  found  in  the  Paramo  Rico,  near 

Pamplona,  South  America.  By  M.  J.  B.  Boussingault. 

At  a  small  distance  from  the  village  Montuosa-  Baja,  in  the 
Paramo  Rico,  3800  metres  (12,467  English  feet)  above  the  level 
of  the  sea,  there  is  found,  in  a  decomposed  syenite,  a  yellow 
heavy  substance,  which,  from  my  analysis,  seems  to  form  a  new 
mineral  species. 

This  mineral  occurs  in  small  concretions,  has  a  yellow  colour, 
verging  towards  green,  and  a  specific  gravity  =  6.00,  that  of 
water  at  the  temperature  of  24°  C.  (75°  F.)  being  taken  as  unity. 
Before  the  blowpipe,  on  charcoal,  it  melts  with  ease  into  a  dark 
coloured  globule.  With  soda  we  obtain  a  particle  of  lead,  but 
which  is  immediately  changed  irtto  an  infusible  slag.  After  a 
new  addition  of  soda,  the  slag  sinks  into  the  charcoal.  On  the 
mass  being  pulverized  and  washed,  we  obtain  a  grey,  heavy, 
metallic  powder,  which  has  the  aspect  of  regular  molybdenum. 
This  is  also  proved  via  humida,  by  which  we  get  a  considerable 
quantity  of  molybdic  acid.  This  mineral  is  soluble  with  effer¬ 
vescence  in  nitric  acid  ;  and  the  solution  is  precipitated  by  nitrate 
of  silver.  It  is  quickly  acted  on  by  hydrochloric  acid ;  there  is 
formed  hydrochlorate  of  lead,  and  the  solution  becomes  of  a 
green  colour ;  at  the  same  time  is  disengaged  an  odour  of  chlo¬ 
rine. 

When  I  had  thus  ascertained  that  the  mineral  of  Pamplona 
consisted  of  lead  in  combination  with  molybdenum,  carbonic, 
hydrochloric,  and  chromic  acids,  I  proceeded  as  follows  to  its 
analysis.  One  hundred  grains  of  the  powdered  mineral  were  at 
first  brought  to  incipient  red  heat.  This  separated  2.9  grains 
of  carbonic  acid. 

The  roasted  mineral  was  dissolved  in  nitric  acid,  diluted  with 
six  times  its  volume  of  water.  The  solution  was  dull  yellow, 
and  there  remmned  undissolved  3.7  grains  of  silica. 

The  addition  of  sulphuric  acid  to  the  nitric  solution  precipi¬ 
tated  sulphate  of  the  oxide  of  lead,  which,  after  a  red  heat, 
weighed  95.9  grains,  corresponding  to  76.6  grains  of  oxide  of 
lead. 
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The  solution,  after  the  separation  of  the  lead,  was  agitated 
with  a  small  excess  of  the  nitrate  of  silver.  This  precipitated 
6.6  grains  of  chloride  of  silver,  corresponding  to  1.3  grains  of 
hydrochloric  acid.  Ammonia  was  then  added,  after  the  excess 
of  silver  was  precipitated  by  a  few  drops  of  hydrochloric  acid, 
and  the  hydrochlorate  removed  by  hltration ;  this  produced  a 
gelatinous  deposit,  which  weighed  7.1  grains  after  a  red  heat. 
This  deposit  might  contain  oxide  of  lead.  It  was  therefore 
treated  with  boiling  hydrochloric  acid.  There  was  formed  hy¬ 
drochlorate  of  lead,  which  was  separated,  and  alcohol  then  add¬ 
ed  to  the  acid  solution.  The  hydrochlorate  of  lead  weighed  4.0 
grains,  which  corresponds  to  3.2  grains  of  oxide ;  so  that  the 
total  quantity  of  oxide  of  lead  in  the  mineral  amounted  to  73.8 
grains.  The  acid  alcoholic  solution  was  evaporated,  and  satu¬ 
rated  with  caustic  potash,  in  order  to  dissolve  the  alumina.  The 
alcaline  solution,  when  saturated  with  nitric  acid,  and  precipi¬ 
tated  by  ammonia,  gave  2.2  grains  of  alumina.  " 

The  ammoniacal  solution,  which  could  only  contain  the  mo¬ 
lybdenum  and  chromic  acid,  was  evaporated  to  dryness,  during 
which  it  assumed  a  dark  yellow  colour.  The  salts  of  ammonia, 
principally  its  nitrate,  were  thus  expelled,  and  there  remained  a 
pulverulent  greenish-white  residuum,  which  was  a  mixture  of 
molybdic  acid  and  oxide  of  chrome. 

There  adhered  to  the  sides  of  the  platinum  capsule,  in  which 
the  ammoniacal  salts  were  volatilized,  a  fusible,  extremely  acid 
substance,  which  possessed  all  the  characters  of  phosphoric  acid. 
This  acid  was  taken  up  by  alcohol,  the  solution  diluted  with 
water,  and  the  alcohol  expelled  by  boiling.  It  was  then  satu¬ 
rated  with  ammonia,  and  precipitated  by  nitrate  of  barytes, 
which  yielded  4.0  grains  of  phosphate  of  barytes,  which  of  course 
contained  1.3  grains  of  phosphoric  acid.  The  mixture  of  mo- 
lybdic  acid  and  oxide  of  chrome,  which  weighed  10.9  grains, 
was  treated  with  caustic  potassa ;  there  remmned  undissolved 
0.9  grains  of  oxide  of  chrome,  corresponding  to  1.2  of  chromic 
acid. 

From  this  analysis,  the  mineral  of  Pamplona  contains : 
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Oxide  of  lead,  .  .  . 

73.8 

Oxide  of  molybdenum,  . 

.  .  10.0 

Carbonic  acid. 

.  .  2.9 

Hydrochloric  acid. 

1.3 

Phosphoric  acid. 

1.3 

Chromic  acid. 

1.2 

Oxide  of  iron. 

.  .  1.7 

Alumina,  .... 

.  .  2.2 

Silica, . 

.  .  3.7 

98.1 

We  must  necessarily  suppose  that,  of  the  oxide  of  lead, 

14.6  are  combined  with  Carbonic  acid ; 


5.3  .  Hydrochloric  acid  ; 

4.1  . Phosphoric  acid  ; 

2.4  . Chromic  acid. 


26.4 

Which  leaves  47.4  in  combination  with  the  molybdic  acid. 

In  the  neutral  molybdate  of  the  oxide  of  lead  (P.  b  M  o)  10 
of  molybdic  acid  will  take  up  15.2  of  the  oxide  of  lead.  But 
here  the  10  grains  of  acid  are  united  with  almost  three  times 
that  quantity  of  base.  The  mineral  under  consideration,  there¬ 
fore,  seems  to  be  a  new  molybdate  of  the  oxide  of  lead,  with  three 
times  the  quantity  of  oxide  assigned  by  Hatchett  to  the  neutral 
salt.  In  the  molybdate  of  lead  of  Pamplona,  the  oxygen  of  the 
acid  is  almost  exactly  equal  to  that  of  the  base  ;  it  is,  therefore,  a 
molybas  iriphtmbictis,  and  is  expressed  by  the  formula  P  b®  Mo. 
We  may,  therefore,  consider  the  mineral  of  Pamplona  as  con¬ 
sisting  of : 


Molybdate  of  oxide  of  lead  (Pb  *  Mo),  .  66.7 

Carbonate  of  ditto, . 17>5 

Hydrochlorate  of  ditto,  ....  6.6 

Phosphate, . 5.4 

Chromate, . 3.6 

Matrix, . 7.6 

Uncombined  oxide  of  lead,  .  .  .  .  0-7 
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On  the  Chaim  of  Mountaim  and  Volcanoes  of  Central  Asia. 

By  Baeon  a.  Von  Humboldt.  (Concluded  from  preced¬ 
ing  Volume,  p.  240.) 

SocH  are  the  principal  features  of  a  geognostical  description  of 
Central  Asia,  which  I  have  drawn  up  with  the  aid  of  numerous 
materials  accumulated  by  me  during  a  long  series  of  years. 
Of  these  materials,  the  portion  for  which  we  are  indebted  to 
modern  European  travellers  is  of  small  importance,  in  com¬ 
parison  with  the  prodigious  space  which  is  occupied  by  the 
chain  of  the  Altai',  the  Himalaya  mountains,  the  transverse 
ridges  of  the  Bolor  and  the  Kingkan.  Those  who,  at  the  pre¬ 
sent  day,  have  published  the  most  important  and  complete  der 
tails  on  these  subjects  are  the  learned  persons  who  are  conver¬ 
sant  with  Chinese,  Manchoo,  and  Mongol  literature.  The  more 
general  the  cultivation  of  the  Asiatic  dialects  shall  become,  the 
better  shall  we  appreciate  the  utility  of  these  so-long-neglected 
sources,  for  the  study  of  the  geognostic  constitution  of  Central 
Asia.  Until  M.  Klaproth  diffuses  a  new  light  upon  this  study 
by  a  special  work  of  his  own,  the  picture  which  I  have  here  ex¬ 
hibited  of  the  four  systems  of  mountains  which  run  from  east  to 
west,  the  materials  for  which  were,  in  a  great  part  furnished  by 
the  learned  person  whom  I  have  just  named,  will  not  be  with¬ 
out  its  use.  In  order  to  ascertain  the  characteristic  properties 
which  are  to  be  found  in  the  inequalities  of  the  globe's  surface, 
and  to  discover  the  laws  which  regulate  the  local  disposition  of 
the  masses  of  mountains,  and  the  depressions,  we  may  have 
recourse  to  the  analogy  which  other  continents  may  offer.  If 
once  the  grand  forms  and  predominating  courses  of  the  chains 
are  well  determined,  we  shall  see  connected  with  this  fundamen¬ 
tal  principle,  as  with  a  common  type,  whatever  appeared  at  first 
isolated  in  these  phenomena,  and  at  variance  with  rules,  pro¬ 
claiming  another  date  of  formation.  This  method,  which  I  fol¬ 
lowed  in  my  geognostic  description  of  South  America,  I  have 
endeavoured  to  apply  here  to  the  limits  of  the  grand  masses  of 
Central  Asia. 

In  taking  a  last  view  of  the  four  systems  of  mountains  which 
divide  the  continent  of  Asia  from  east  to  west,  we  observe 
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that  the  southern  has  the  greatest  extent,  and  the  fullest  de- 
velopment  in  respect  of  length.  The  Altai  hardly  attidns, 
with  its  elevated  summits,  the  78th  degree ;  the  Teen-shan,  the 
chain  at  whose  foot  are  situated  Hami,  Aksu,  and  Cashgar, 
reaches  at  least  to  the  meridian  of  69°  45' ;  provided  we  place 
Cashgar,  according  to  the  authority  of  the  missionaries,  in  71° 
87'  east  of  Paris  *,  The  third  and  fourth  systems  are,  as  it  were, 
blended  in  the  grand  clusters  of  Badakshan,  Little  Tibet,  and 
Cashgar.  Beyond  the  69th  and  70th  meridians  there  is  but  one 
chain,  that  of  the  Hindu- Kho,  which  is  depressed  towards  He- 
rat,  but  which  afterwards,  to  the  southward  of  Asterabad,  rises 
to  a  considerable  height  towards  the  volcanic  and  snowy  moun¬ 
tain  of  Demavend.  The  table-land  of  Iran,  which,  in  its  great¬ 
est  extension,  from  Tehran  to  Shiraz,  appears  to  attain  the  ave¬ 
rage  height  of  650  toises  (4265  feet),  throws  off,  towards  India 
and  Tibet,  two  branches,  the  Himalaya  and  the  Kwan-lun  chain, 
and  forms  a  bifurcation  of  the  rent  from  which  the  mountmn- 
ous  masses  arose.  Thus  the  Kw'an-lun  may  be  considered  as  a 
saliant  branch  of  the  Himalaya.  The  intermediate  space,  com¬ 
prising  Tibet  and  Katchi,  is  intersected  by  numerous  rents  in  all 
directions.  This  analogy  with  the  most  common  phenomena  of 
the  formation  of  veins  is  manifested  in  a  very  striking  manner, 
as  I  have  elsewhere  shewn,  in  the  long  and  narrow  line  of  the 
Cordilleras  of  the  New  World. 

We  may  trace  beyond  the  Caspian  Sea,  to  the  45th  meridian 
(of  Paris)  the  systems  of  the  Himalaya  and  the  Kwan-lun,  which 
are  prolonged  till  they  join  in  the  group  situated  between  Cash- 
mer  and  Fyzabad.  Thus  the  chain  of  the  Himalaya  remains 
to  the  south  of  the  Bolor,  the  Ak-tag,  the  Mingboolak,  and  the 
Ala-tau, between  Badakshan,  Samerkand,  and  Turkestan;  to  the 
east  of  the  Caucasus  it  joins  the  table-land  of  Azerbidjan,  and 
bounds  to  the  south  the  ffreat  depression,  of  which  the  Caspian 
Sea  and  lake  Aral  -f-  occupies  the  lowest  basin,  and  in  which  a  con¬ 
siderable  portion  of  the  land  whose  surface  is  probably  18,000 

•  The  astronomical  geography  of  Inner  Asia  is  still  very  confused,  because 
the  elements  of  the  observations  are  not  known,  merely  the  results. 

•f  A  series  of  barometrical  levels  continued  throughout  a  very  severe  win¬ 
ter,  during  the  expedition  of  Colonel  Berg,  from  the  Caspian  Sea  to  the  west¬ 
ern  shore  of  Lake  Aral,  at  the  Bay  Mertvoy  Kultuk,  by  Captains  Buhamel 
and  Anjou,  has  demonstrated  that  the  level  of  Lake  Aral  is  117  Pinglish  feet 
above  that  of  the  Caspian  Sea. 
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square  leagues,  and  which  lies  between  the  Rooma,  the  Don,  the 
Volga,  the  Yak,  the  Obsheysyrt,  lake  Aksakal,  the  Lower  Sihon, 
and  the  Khanat  of  Khiva,  upon  the  shores  of  the  Amoo-daria, 
is  situated  below  the  level  of  the  ocean.  The  existence  of  this 
angular  depression  has  been  the  object  of  laborious  barometrical 
observations  of  levels  between  the  Caspian  Sea  and  the  Black 
Sea,  by  MM.  Parrot  and  Engelhardt;  between  Orenburg  and 
Gouriev  at  the  mouth  of  the  Yaik,  by  MM.  Helmersen  and 
Hoffmann.  This  very  low  country  is  abundant  in  tertiary  forma¬ 
tions,  whence  proceeds  melaphyre,  and  debris  of  scorified  rocks, 
and  offers  to  the  geognostic  inquirer,  from  the  constitution  of  its 
soil,  a  phenomena  hitherto  unique  in  our  planet.  To  the  south 
of  Baku,  and  in  the  Gulf  of  Balkan,  this  aspect  is  materially 
modified  by  volcanic  forces.  The  Academy  of  Sciences  of  St 
Petersburgh  has  recently  complied  with  my  solicitations  to  get 
determined  by  a  series  of  stations  of  barometric  levels  upon 
north-eastern  edge  of  this  basin,  upon  the  Volga  between  Kamy¬ 
shin  and  Saratov,  upon  the  Y aik  between  the  Obsheysyrt,  Oren¬ 
burg,  and  the  Uralsk,  upon  the  Yemba  and  beyond  the  hills  of 
Mougojar,  by  which  the  Ural  extends  itself  towards  the  south 
on  the  side  of  lake  Aksakal  and  towards  Sarasu,  the  position  of 
a  geodoesic  line,  uniting  all  the  yxiints  at  the  level  of  the  surface 
of  the  ocean. 

I  have  referred  already  to  the  hypothesis,  according  to  which 
this  great  depression  of  the  land  of  Western  Asia  was  formerly 
continued  as  far  as  the  mouth  of  the  Ob  and  the  Frozen  Sea,  by 
a  valley  traversing  the  desert  of  Kara-koum  and  the  numerous 
groups  of  oases  in  the  steppes  of  the  Kirghiz  and  Baraba.  Its 
origin  appears  to  me  to  be  more  ancient  than  that  of  the  Ural 
mountains,  the  southern  prolongation  of  which  may  be  traced  in 
an  uninterrupted  course  from  the  table-land  of  Gaberlinsk  to 
Oustoort,  between  lake  Aral  and  the  Caspian  Sea.  Would  not 
a  chain,  whose  height  is  so  inconsiderable,  have  entirely  dis¬ 
appeared  if  the  great  rent  of  the  Ural  had  not  been  formed 
subsequently  to  this  depression  ?  Consequently,  the  period  of 
the  sinking  of  Western  Asia  coincides  rather  with  that  of  the 
rising  of  the  table-land  of  Iran,  that  of  Central  Asia,  the  Hima¬ 
laya,  the  Kwan-lun,  the  Tl^n-shan,  and  all  the  old  systems  of 
mountains  running  from  east  to  west ;  perhaps  also  with  the 
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period  of  the  upraising  of  the  Caucasus  and  the  cluster  of  moun. 
tains  of  Armenia  and  Erzeroum.  No  part  of  the  earth,  not 
even  excepting  South  Africa,  presents  a  mass  of  land  so  extensive, 
and  elevated  to-  so  great  a  height,  as  that  in  Central  Asia.  The 
principal  axis  of  tliis  uprising,  which  probably  preceded  the 
eruption  of  the  chains  from  the  rents  running  from  east  to  west, 
as  in  the  direction  of  S.  W.  and  N.  E.,  from  the  group  of  moun¬ 
tains  between  Cashmer,  Badakshan,  and  the  Tsung-lingin  Tibet, 
where  are  situated  the  Cailasa,  and  the  sacred  lakes*,  as  far  as 
the  snowy  summits  of  the  Inshan  and  Khingkan-f-.  The  eleva¬ 
tion  from  below  of  so  enormous  a  mass  would  suffice  to  produce 
a  rinking  or  hollow  which,  even  at  the  present  day,  is  perhaps 
not  half  filled  with  water,  and  which,  since  it  was  formed,  has 
been  so  modified  by  the  action  of  subterranean  forces,  that,  ac¬ 
cording  to  the  traditions  of  Tartars,  collected  by  Professor  Eich- 
wald,  the  promontory  of  Absheron  was  >  formerly  united  by  an 
isthmus  with  the  opposite  coast  of  the  Caspian  Sea  in  Turco- 
mania.  The  great  lakes,  which  have  been  formed  in  Europe 

*  The  lakes  Manasa  and  llavan  Hrad.  Manasa,  in  Sanscrit,  signifies 
“  spirit.”  Manasa-vara  is  the  easternmost  of  these  two  lakes  :  its  name  means 
literally  “  the  most  perfect  of  honourable  lakes.”  The  westernmost  lake  is 
named  Ravandh  Hrad,  or  “  Lake  of  Ravana,”  after  the  celebrated  hero  of  the 
Ramayono.— Boff. 

■f-  This  direction  of  the  axis  of  elevation  from  the  S.  W.  to  the  N.  E.  is 
again  found  beyond  the  65th  degree  of  latitude,  in  the  space  comprised  be¬ 
tween  Western  Siberia,  a  low  country,  and  Eastern  Siberia,  a  country  full  of 
chains  of  mountains :  this  apace  is  bounded  by  the  meridian  of  Irkutsk,  tbe 
Frozen  Sea,  and  the  Sea  of  Okotsk.  Dr  Erdman  has  discovered  among  tbe 
Aldan  mountains,  at  Allakh-yuma,  a  peak  5000  feet  high.  To  the  north  of 
the  Kwan-lun,  the  chain  of  Northern  Tibet,  and  to  the  west  of  the  meridian 
of  P^ing,  the  portions  of  elevated  land  most  important  in  respect  to  the  ex¬ 
tent  and  height,  are  the  following : — 1.  To  the  ea.st  of  the  cluster  of  the  Kook- 
oonoor,  the  space  between  Toorfan,  Tangut,  the  great  sinuosity  of  the 
Hoang-ho,  Gaijan,  and  the  chain  of  the  Khing-khan,  a  space  which  compre¬ 
hends  the  great  desert  of  Gobi  2.  The  table-land  between  the  snowy  moun¬ 
tains  of  Khangai  and  Tangnu,  and  between  the  sources  of  the  Yenisei,  the 
Selengga  and  the  Amoor.  3.  To  the  west  of  the  district  watered  by  the  upper 
course  of  the  Oxus  (Amou),  and  of  the  Jaxartes  (Sihoon)  ;  between  Fyzabad, 
Balkh,  Samarkand  and  tbe  Ala-tau  near  Turkestan,  to  the  westward  of  the 
Bolor  (Beloot-tag).  The  upraising  of  this  transverse  ridge  has  produced  in 
the  soil  of  the  great  longitudinal  valley  of  the  Taen-shan-nar-lu,  between  the 
second  and  third  systems  of  mountains  from  east  to  west,  or  between  the 
Teen-shan  and  the  Kwanlun,  a  counter-slope  from  west  to  east,  whilst  in  the 
longitudinal  valley  of  the  Teenshan-pc-lu  in  Zungaria,  between  the  Teen-shsn 
and  the  Altai,  a  general  declivity  is  observable  from  east  to  west. 
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at  the  foot  of  the  Alps,  arc  a  phenomenon  analogous  to  the  ca¬ 
vity  in  which  the  Caspian  Sea  is  situated,  and  owe  in  the  same 
manner  their  origin  to  a  sinking  of  the  land.  We  shall  soon 
see  that  it  is  principally  in  the  compass  of  this  hollow,  conse¬ 
quently  in  the  space  where  the  resistance  was  least,  that  recent 
traces  of  volcanic  action  are  apparent. 

The  position  of  mount  Aral-toube,  which  formerly  emitted 
fire,  of  the  existence  of  which  I  became  aware  from  the  itine¬ 
raries  of  Colonel  Gens,  becomes  more  interesting  when  we  com¬ 
pare  it  with  that  of  the  volcanoes  of  Pechan  and  Ho-tcheou,  on 
the  northern  and  southern  sides  of  the  Teen-shan,  with  that  of 
the  solfatara  of  Ouroumtsi,  and  with  that  of  the  adjoining  chasm 
of  lake  Darlai,  which  exhales  ammoniacal  vapours.  The  re¬ 
searches  of  MM.  Klaproth  and  Rem u sat  acquainted  us  with 
this  last  fact  upwards  of  six  years  ago. 

The  volcano  situated  in  about  the  latitude  of  42°  25'  or  42°  35', 
between  Korgos,  on  the  banks  of  the  Ele,  and  Kouche,  in  Little 
Bucharia,  belongs  to  the  chain  of  the  Teen-shan :  perhaps  it 
may  be  on  the  northern  face,  three  degrees  to  the  eastward  of 
lake  Ys.si-kul  or  Tremoortu.  Chinese  authors  call  it  Fih-shan 
(“  White  Mountain”),  Ho-shan,  and  Aghi  (“  Fiery  Moun¬ 
tain  ”)♦.  It  is  not  known  with  certainty  whether  the  name  of  Pth- 
shan  implies  that  its  summit  reaches  the  line  of  perpetual  snow, 
which  the  height  of  this  mountain  would  determine,  at  least  the 
mmimum ;  or  whether  it  merely  denotes  the  glittering  hue  of  a 

•  The  details  given  M.  Klaproth  [Tabl.  Hitt,  de  PAtie,  p.  110  ;  Mem.  re- 
Uti&  t  TAsie,  t.  ii  p.  358)  are  the  most  complete,  and  derived  principally 
(tom  the  history  of  the  Ming  dynasty.  M.  Abel-Rdmusat  (Jourru  Atiat.  t.  v* 
p.  45 ;  Descrip,  de  Khotati,  t.  ii.  p.  9),  has  added  more  in  the  Japanese  trans¬ 
lation  of  the  grand  Chinese  Encyclopedia.  The  root  ag,  which  is  found  in 
the  word  Aghi,  according  to  M.  Klaproth,  signifies  “  fire”  in  Hindustani. 
To  the  south  of  Fih-shan,  in  the  neighbourhood  of  Khoten,  belonging  to  the 
Teen-shan-nar-lu,  there  can  be  no  doubt  that,  prior  to  our  era,  Sanscrit  was 
spoken,  or  a  language  possessing  a  strong  analogy  with  it :  but  in  Sanscrit  a 
flaming  mountain  is  called  Agni-ghri.  According  to  M.  Bopp,  Aghi  is  not  a 
Sancrit  word — Humboldt 

The  root  ag,  which  is  found  in  the  word  Aghi,  signifies  “  fire”  in  all  the 
dialects  of  Hindustan  ;  this  element  is  ag  in  Hindustani,  agh  in  Mahratta, 
and  the  form  of  agi  is  still  preserved  in  the  dialect  of  the  Punjab.  The  word 
agni,  by  which  “  fire”  is  commonly  designated  in  Sanscrit,  belongs  to  the  same 
root,  as  well  as  agun  in  Bengalee,  ogun  in  Russian,  and  the  ignis  of  the 
Lattiu-.Ki.araoTu. 
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peak  covered  with  saline  substances,  pumice-stone,  and  vokanic 
ashes  in  decomposition.  A  Chinese  author  of  the  seventh  cen. 
tury  says :  At  200  fc,  or  fifteen  leagues,  to  the  north  of  the  city 
of  Kwei-chow  (now  Koutche),  in  about  the  latitude  of  41®  37  and 
longitude  80°  35'  E.,  according  to  the  astronomical  determimu 
tion  of  the  missionaries  made  in  the  country  of  the  Eleuths,  rises 
the  I’echan,  which  emits  fire  and  smoke  without  interruption. 
It  is  from  thence  sal  ammoniac  is  brought ;  upon  one  of  the  de¬ 
clivities  of  the  Fiery  Mountain  (Ho-tcheou),  all  the  stones  bum, 
melt,  and  flow  to  a  distance  of  some  tens  of  le.  The  fused  mass* 
hardens  as  it  becomes  cold,  The  natives  use  it  in  disorders  t 
as  a  medicine:  sulphur  is  also  found  there. 

M.  Klaproth  observes,  that  this  mountain  is  now  called  Kha- 
lar  and  that,  conformably  to  the  account  given  by  the  Bok- 
hars,  who  bring  to  Siberia  sal-ammoniac  (called  naosha  io 
Chinese,  and  ndshader  in  Persian),  the  mountains  to  the  south  of 
Korgos  is  so  abundant  in  this  species  of  salt,  that  the  natives 
frequently  employ  it  as  a  means  of  paying  their  tribute  to  the 
Emperor  of  China.  In  a  recent  Description  Central  Ask, 


•  The  history  of  the  Chinese  dynasty  Tang,  speaking  of  the  lava  from  tbe  [  ^ 
Pih-shan,  states  that  it  ran  like  liquid  fat. — Klaproth.  i 

-J-  This  is  not  lava,  but  the  saline  particles  which  appear  in  the  form  of  u  ' 
efflorescence  on  its  surface.  I 

The  Pih-shan  of  the  ancient  Chinese,  at  present  has  tlie  Turk  name  of  I 
£shik-bosh ;  £sAite  is  a  species  of  goat,  and  basA  signifies  “  head.”  Sulphur  | 
is  produced  there  in  abundance.  The  Eshik-bash  belongs  to  the  elevattf  ^ 
mountains,  which,  in  the  time  of  the  Wei  dynasty  (the  third  century)  bouad- 
ed,  to  the  north-west,  the  kingdom  of  Kwei-tsu  (Ku-cha) ;  it  is  the  Aghi-  L 
shan  under  the  Suy  dynasty  (in  the  early  moiety  of  the  seventh  century)  | 
The  history  of  this  dynasty  relates  that  this  mountain  always  shewed  fire  f 
and  smoke,  and  that  sal-ammoniac  was  obtained  there.  In  the  descriptiwuf  I 
the  western  country,  which  forms  a  part  of  the  history  of  the  Tang  dyii»  " 
tv,  we  find  that  the  mountain  in  question  was  then  called  Aghi-teen-iliii 
(which  may  be  translated  “  mountain  of  fields  of  fire”),  or  Pih-shan  (“  while  ‘ 
mountain”),  that  it  was  to  the  north  of  the  city  of  Ilolo,  and  that  it  emitled 
perpetual  fire.  Ilolo  (or  perhaps  Irolo,  Ilor,  or  Irol)  was  then  the  residence  t 
of  the  King  of  Kwei-tsu.  p 

The  Eshik-bash  is  to  the  north  of  Ku-cha,  and  200  leagues  to  the  west  of 
the  Kan-tengri,  which  forms  part  of  the  chain  of  the  Teen-chan.  The  Eshil- 
bash  is  very  large,  and  much  sulphur  and  sal-ammoniac  is  even  now  col¬ 
lected  there-  It  gives  birth  to  the  river  Eshik-bash-gol,  which  flows  to  the 
south  of  the  city  of  Kucha,  and  falls,  after  a  course  of  200  ie,  into  the 
Erghew. 
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published  at  Peking  in  1777,  we  find  the  following  statement : 
_ “  The  province  of  Ku-cha  produces  copper,  saltpetre,  sul¬ 
phur,  and  sal-ammoniac.  The  latter  article  comes  from  an  am¬ 
moniac  mountain  to  the  north  of  the  city  of  Koutche,  which  is 
full  of  chasms  and  caverns.  These  apertures  in  spring,  sum¬ 
mer,  and  autumn,  are  filled  to  such  a  degree,  that,  during  the 
night,  the  mountain  appears  illuminated  by  thousands  of  lamps. 
No  one  is  then  able  to  approach  it.  In  winter  alone,  when  the 
vast  quantity  of  snow  has  extinguished  the  fire,  the  natives  are 
able  to  labour  in  collecting  the  sal-ammoniac,  for  which  purpose 
they  strip  themselves  quite  naked.  The  salt  is  found  in  ca¬ 
verns,  in  the  form  of  stalactites,  which  renders  it  difficult  to  be 
detached.”  The  name  of  Tartarian  salt,  formerly  given  in 
commerce  to  this  salt,  ought  to  have  long  ago  directed  attention 
to  the  volcanic  phenomena  of  Central  Asia. 

M.  Cordier,  in  his  letter  to  M.  Abel  R^musat,  “  on  the  ex¬ 
istence  of  two  burning  volcanoes  in  Central  Asia,”  calls  Pechan 
a  sdfatara  like  that  of  Puzzuoli.  In  the  state  in  which  it  is 
described  in  the  work  cited  farther  back,  the  Pechan  might 
well  deserve  only  the  name  of  an  extinct  volcano,  although  the 
igneous  phenomena  are  wanting  in  the  solfataras  I  have  seen  : 
such  as  those  of  Puzzuoli,  the  crater  of  the  Peak  of  Teneriffe, 
the  Rucu-pichincha,  and  the  volcano  of  Jorullo ;  but  passages  in 
more  ancient  Chinese  historians,  who  relate  the  march  of  the  ar¬ 
my  of  the  Heung-nus,  in  the  first  century  of  our  era,  speak  of 
masses  of  rocks  in  fusion  flowing  to  the  distance  of  some  miles : 
so  that  it  is  impossible,  in  these  expressions,  not  to  understand 
eruptions  of  lava.  The  ammoniac  mountain  between  Koutche 
and  Korgos  has  also  been  a  volcano,  in  activity,  in  the  strictest 
sense  of  the  word :  a  volcano  which  emitted  torrents  of  lava  in 
the  centre  of  Asia,  400  geographical  leagues  from  the  Caspian 
Sea  to  the  west,  433  from  the  Frozen  Sea  to  the  north,  604 
from  the  Great  Ocean  to  the  east,  and  440  from  the  Indian  Ocean 
to  the  south.  This  is  not  the  place  to  discuss  the  question  rela¬ 
tive  to  the  influence  of  the  proximity  of  the  sea  on  the  action  of 
volcanoes ;  I  merely  solicit  attention  to  the  geographical  posi¬ 
tion  of  the  volcanoes  of  Inner  Asia,  and  their  reciprocal  rela¬ 
tions.  The  Pechan  is  distant  from  300  to  400  leagues  from 
all  the  seas.  When  I  returned  from  Mexico,  some  celebrated 
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mineralogists  expressed  their  astonishment  when  they  heard  me 
speak  of  the  volcanic  eruption  of  the  plain  of  Jorullo,  and  of  the 
volcano  of  Popocatepetl,  as  still  in  activity  :  although  the  former 
is  only  thirty  leagues  from  the  sea,  and  the  latter  forty-three 
leagues.  Gebel  Eoldaghi,  a  conical  and  smoking  mountain  of 
Kordofan,  of  which  Mr  Riippel  was  told  at  Dongola,  is  150 
leagues  from  the  Red  Sea,  and  this  distance  is  but  a  third  of 
that  at  which  the  Pechan,  which  for  1700  years  has  emitted 
torrents  of  lava,  is  situated  from  the  Indian  Ocean.  The  hy¬ 
pothesis,  conformably  to  which  the  Andes  present  no  volcano  in 
activity  in  those  parts  where  the  chain  recedes  from  the  sea,  is 
without  foundation.  The  system  of  mountains  of  the  Caraccas, 
which  run  from  east  to  west,  or  the  chmn  of  the  coast  of  Vene- 
zuela,  is  shaken  by  violent  earthquakes,  but  has  no  longer 
apertures  which  are  in  permanent  communication  with  the  in¬ 
terior  of  tire  earth,  and  which  discharge  lava,  than  the  chain  of 
the  Himalaya,  which  is  little  more  than  lOO  leagues  from  the 
Gulf  of  Bengal,  or  the  Ghauts,  which  may  almost  be  termed  a 
coast-chain.  Where  trachyte  has  been  unable  to  penetrate 
across  the  chains  when  they  have  been  elevated,  they  discover 
no  rents;  no  channels  are  opened,  whereby  the  subterranean 
forces  can  act  in  a  permanent  manner  at  the  surface.  The  re¬ 
markable  fact  of  the  proximity  of  the  sea  wherever  volcanoes 
are  still  in  activity, — a  fact  which,  in  general,  is  not  to  be  de¬ 
nied, — seems  to  be  accounted  for  less  by  the  chemical  agency 
of  the  water,  than  by  the  configuration  of  the  crust  of  the  globe, 
and  the  deficiency  of  resistance,  which,  in  the  vicinity  of  mari¬ 
time  basins,  the  upraised  masses  of 'the  Continent  oppose  to 
elastic  fluids,  and  to  the  efflux  of  matters  in  fusion  in  the  interior 
of  our  planet.  Real  volcanic  phenomena  may  occur,  as  in  the 
old  country  of  the  Eleuths,  and  at  Toorfan,  to  the  south  of  the 
Tiren-shan,  wherever,  owing  to  ancient  resolutions,  a  fissure  is 
opened  in  the  crust  of  the  globe  at  a  distance  from  the  sea.  The 
reason  why  volcanoes  in  activity  are  not  more  rarely  remote 
from  the  sea,  is  morely  because,  wherever  an  eruption  has  been 
unable  to  force  itself  through  the  declivity  of  continental  masses 
towards  a  maritime  basin,  a  very  unusual  concurrence  of  cir¬ 
cumstances  is  requisite  to  permit  a  permanent  communication 
between  the  interior  of  the  globe  and  the  atmosphere,  and  to 
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form  apertures,  which,  like  intermittent  warm^springs,  effuse, 
instead  of  water,  gases  and  oxidized  earths  in  fusion,  in  other 
words,  lava. 

To  the  eastward  of  Pechan,  the  “  White  Mountain'”  of  the 
Eleuths,  the  whole  northern  slope  of  the  Teen-shan  presents 
volcanic  phenomena :  “  lava  and  pumice-stone  are  seen  there, 
and  even  considerable  solfataras,  which  are  called  ‘  fiery  places.'' 
The  solfatara  of  Ouroumtsi  is  five  leagues  in  circumference ; 
in  winter  it  is  not  covered  with  snow;  it  is  supposed  to  be 
full  of  ashes.  If  a  stone  be  thrown  into  this  basin,  flames  issue 
forth,  as  well  as  a  black  smoke,  which  continues  some  time.  Birds 
dare  not  fly  over  these  fiery  places.'”  Eastward,  sixty  leagues 
from  Pechan,  is  a  lake  of  very  considerable  extent,  the  diffe¬ 
rent  names  of  which  in  the  Chinese,  Kirghiz,  and  Calmuc  lan¬ 
guages,  signify,  “  warm  salt  and  ferruginous  water.'" 

If  we  cross  the  volcanic  chain  of  the  Teen-shan,  we  find 
E.  S.  E.  of  lake  Issikoul  (so  often  mentioned  in  the  itineraries 
which  I  have  collected),  and  of  the  volcano  of  the  Pechan,  the 
volcano  of  Toorfan,  which  may  also  be  called  the  volcano  of 
Ho-chow  (“  City  of  Fire'"),  for  it  is  very  near  that  city  *.  M. 
Abel  Remusat  has  made  particular  mention  of  this  volcano  in 
his  Histoire  de  Khoten,  and  in  his  letter  to  M.  Cordier  f .  No 
reference  is  made  to  stony  masses  in  fusion  (torrents  of  lava), 
there,  as  at  Pechan  ;  but  “  a  column  of  smoke  is  seen  continu¬ 
ally  to  issue ;  this  smoke  gives  place  at  night  to  a  flame  like  that 
of  a  torch.  Birds  and  other  animals  upon  which  the  light  falls^ 
appear  of  a  red  colour.  The  natives,  when  they  go  thither  to 
collect  the  nao-sha,  or  sal-ammoniac,  put  on  wooden  shoes,  for 
leather  soles  would  be  very  soon  burned.'"  Sal-ammoniac  is  pro¬ 
cured  at  the  volcano  of  Ho-tcheou,  not  only  in  the  form  of  a  crust 
or  sediment,  according  as  it  is  deposited  by  the  vapours  which 
exhale  it;  but  Chinese  books  likewise  make  mention  “  of  a 
greenish  liquor  collected  in  cavities,  which  is  boiled  and  evapo- 

•  Ho-chow,  a  city,  now  destroyed,  was  a  league  and  a  half  to  the  east  of 
Toor&n. 

+  M.  Rdmusat  calls  the  volcano  of  Pechan,  to  the  north  of  Koutche,  the 
volcano  of  Bishbalik.  From  the  time  of  the  Mongols  in  China,  all  the  coun- 
try  between  the  northern  slope  of  the  T^en-shan  and  the  little  chain  of  the 
Tarbagatay  has  been  called  Bishbalik. 
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rated,  and  from  it  sal-ammoniac  is  obtained  in  the  form  of  smtdl 
lumps  like  sugar,  of  extreme  whiteness,  and  perfect  purity.” 

Pechan  and  the  volcano  of  Ho-tcheou  or  Tufan  are  140 
leagues  apart,  in  the  direction  of  east  and  west.  About  forty 
leagues  westward  of  the  meridian  of  Ho-tcheou,  at  the  foot  of  the 
gigantic  Bokhda-ula,  is  the  great  solfatara  of  Ouroumtsi.  At 
140  leagues  north-west  of  this,  in  a  plain  adjoining  the  banks  of 
the  Kobok,  which  flows  into  the  small  lake  of  Darlai,  rises  a 
hill,  “  the  clefts  of  which  are  very  warm,  though  they  do  not 
exhale  smoke  (visible  vapours)  :  the  sal-ammoniac,  in  these  cre¬ 
vices  is  sublimed  into  so  solid  a  coating,  that  the  stone  is  obliged 
to  be  broken  in  order  to  get  it.” 

These  four  places  hitherto  known,  namely,  Pechan,  Ho^ 
tcheou,  Ouroumtsi,  and  Kobok,  which  exhibit  evident  volcanic 
phenomena,  in  the  interior  of  Asia,  are  130  or  140  leagues  to 
the  south  of  the  point  of  Chinese  Zungaria,  where  I  was  at  the 
banning  of  1829.  Aral-toube,  the  conical  and  insular  moun- 
tmn  of  Lake  Ala-kul,  which  has  been  in  a  state  of  ignition  in 
historical  times,  and  which  is  mentioned  in  the  itineraries  col¬ 
lected  at  Semipolatinsk,  is  in  the  volcanic  territory  of  Bishbalik. 
This  insular  mountain  is  situated  to  the  west  of  the  ammoniac- 
cavern  of  Kobok,  and  to  the  north  of  Pechan,  which  still 
emits  light,  and  which  formerly  discharged  lava,  and  at  a  dis¬ 
tance  of  sixty  leagues  from  each  of  these  two  points.  From 
Lake  Ala-kul  to  Lake  Zaisang,  where  the  Russian  Cossacks  of 
the  bne  of  the  Irtish,  exercise  the  right  of  fishing,  by  conni¬ 
vance  of  the  Mandarins,  the  distance  is  reckoned  at  fifty-one 
leagues.  The  Tarbagatai,  at  the  foot  of  which  is  situated 
Choogonchak,  a  town  of  Chinese  Mongolia,  and  where  Dr 
Meyer,  the  learned  and  enterprising  companion  of  M.  Lede^ 
bour,  fruitlessly  essayed,  in  1825,  to  prosecute  his  researches  in 
natural  history,  extends  to  the  south-west  of  Lake  Zaisang  to¬ 
wards  the  Ala-kul  *.  We  are  thus  acquainted,  in  the  interior 

*  I  do  not  wish  to  express  any  doubt  respecting  the  existence  of  the  Ala- 
kul  and  the  Alaktugul-nnor  lakes,  in  the  vicinity  of  each  other ;  but  it  ap¬ 
pears  singular  to  me,  that  the  Tartars  and  Mongols,  who  traverse  these  parts 
so  often,  and  who  have  been  questioned  at  Semipolatinsk,  should  only  know 
the  Ala-kul,  and  assert  that  the  Alaktugul-noor  owes  its  existence  to  a  con¬ 
fusion  of  names.  M.  Fansner,  in  his  Russian  map  of  Inner  Asia,  which  may 
be  implicitly  relied  on  with  regard  to  the  country  north  of  the  course  of  the 
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of  Asia,  with  a  volcanic  temtory,  the  surface  of  which  is  upwards 
of  2500  square  leagues,  and  which  is  distant  300  or  400  leagues 
from  the  sea :  it  occupies  a  moiety  of  the  longitudinal  valley  situ¬ 
ated  between  the  first  and  second  systems  of  mountains.  The  t^iief 
seat  of  volcanic  action  seems  to  be  in  the  Teen-shan.  Ferhiq)£ 
the  colossal  Bokhda-ula  is  a  trachytic  mountmn  like  Chimbora- 
za  On  the  side  north  of  the  Tarbagatai  and  of  Lake  Darloi, 
the  action  becomes  weaker ;  yet  Mr  Rose  and  I  found  white 
trachyte  along  the  south-westera  declivity  of  the  Altai,  upon  a 
bell-shaped  hill  at  Ridderski,  near  the  village  of  Butach- 
chikha. 

On  both  sides  of  the  Tl^n-shan,  north  and  south,  violent 
earthquakes  are  felt.  The  town  of  Aksou  was  entirely  destroyed 
by  a  convulsaon  of  this  kind  at  the  beginning  of  the  eighteenth 
century.  Professor  Eversman,  of  Casan,  whose  repeated  tra¬ 
vels  have  made  us  acquainted  with  Bokhara,  was  told  by  a  Tar¬ 
tar,  who  was  a  servant  of  his,  well  acquainted  with  the  country 
between  Lakes  Balkashi  and  Ala-kul,  that  earthquakes  were 
very  common  there.  In  eastern  Siberia,  to  the  north  of  the  6f- 
tieth  parallel,  the  centre  of  the  circle  of  shocks  appears  to  lie  at 
Irktusk,  and  in  the  deep  basin  of  Lake  Baikal,  where,  on  the 
Kiachta  road,  especially  on  the  banks  of  the  Jeda,  and  the 

Ele,  makes  the  Ala-kul  (properly  Ala-ghul,  or  “  party-coloured  lake”)  com- 
municate  with  the  Alaktugul  hy  five  channels.  Possibly  the  isthmus  which 
separates  these  lakes,  may  be  marshy,  which  causes  them  to  be  considered  as 
one.  Casim  Bek,  a  professor  at  Casan,  and  who  is  a  Persian  by  birth,  insists 
that  tugxd  is  a  Tartaro-Turkish  negation,  and  that  therefore,  Altatugtd  signi¬ 
fies  “  the  lake  not  variegated,”  as  Ala-tau-ghul  implies  “  the  lake  of  the  va¬ 
riegated  mountmn.”  Perhaps  the  names  of  Ala-kul  and  Ala-tugul  mean 
merely  “  lake  near  the  Ala-tau  mountain,”  which  stretches  from  Turkestan 
to  Zungaria.  The  small  map  published  by  the  English  missionanes  of  the 
Caucasus,  docs  not  contain  the  Ala-kul ;  there  appears  only  a  group  of  three 
lakes,  the  Balkashi,  the  Alak-tugul,  and  the  Koorgeh.  The  hypothesis, 
however,  according  to  which  the  vicinity  of  large  lakes  produces,  in  the  in¬ 
terior  of  Asia,  the  same  effect  upon  volcanoes  remote  from  the  sea,  as  the 
ocean,  is  without  foundation.  The  volcano  of  Toorfen  is  surrounded  only  by 
insignificant  lakes ;  and,  as  it  has  been  already  remarked.  Lake  Temoortu  or 
Yeal-kul,  which  is  less  than  double  the  extent  of  the  Lake  of  Geneva,  is 
thirty-three  leagues  from  the  volcano  of  Pih-shan.— Humboldt. 

The  Chinese  maps  represent  the  two  lakes  as  one,  having  a  mountain  in 
the  midst.  This  lake  is  called  Ala-kul,  its  eastern  portion  bears  the  name  of 
Alak-tugul  nor,  and  its  western  gulf  that  of  Sbe-bartu-kholay— -Kt  araOTH. 
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Chekoy,  basalt  is  found  with  olivine,  cellular  amygdaloid, 
chabasie,  and  apophyllite  *.  In  the  month  of  February 
1829,  Irktusk  suffered  greatly  from  violent  earthquakes; 
and  in  the  month  of  April  following,  convulsions  were  also 
felt  at  Ridderski,  which  were  perceived  at  the  bottom  of  the 
mines,  where  they  were  very  severe.  But  this  part  of  the 
Altai'  is  the  extreme  limit  of  the  circle  of  shocks  ;  farther  to  the 
west,  in  the  plains  of  Siberia,  between  the  Altai  and  the  Ural, 
as  well  as  along  the  entire  chain  of  the  latter,  no  motion  has  hi¬ 
therto  been  observed.  The  volcano  of  Pechan,  the  Aral-tou- 
be,  to  the  westward  of  the  caverns  of  sal-ammoniac  of  Kobok, 
Ridderski,  and  tbe  portion  of  the  Altai  which  abounds  in  me¬ 
tals,  are  situated  for  the  most  part  in  a  direction  which  but 
slightly  deviates  from  that  of  the  meridian.  Perhaps  the  Alt^' 
may  be  comprehended  within  the  circle  of  the  convulsions  of  the 
Teen-shan,  and  the  shocks  of  the  Altai,  instead  of  coming  only 
from  the  east,  or  from  tbe  basin  of  the  Baikal,  may  also  come 
from  the  volcanic  country  of  Bishbalik.  In  many  parts  of  the 
new  continent,  it  is  clear,  that  the  circles  of  shocks  intersect  each 
other,  that  is,  the  same  country  receives  terrestrial  convulsions 
periodically  on  two  different  quarters. 

The  volcanic  territory  of  Bishbalik  is  to  the  eastward  of  the 
great  depression  of  the  old  world.  Travellers  who  have  journeyed 
from  Orenburg  to  Bokhara,  relate  that  at  Sussak  in  the  Kara- 
tau,  which  forms  with  the  Ala-tau  a  promontory  to  the  north  of 
the  town  of  Taraz  in  Turkestan,  on  the  edge  of  the  depression, 
warm  springs  spout  up.  On  the  south  and  on  the  west  of  the  inner 
basin  we  find  two  volcanoes  still  in  activity ;  Demavend,  which 
is  visible  from  Tehran,  and  the  Seyban  of  Ararat,  -f*  which  is 
covered  with  vitrified  lava.  The  trachytes,  porphyries,  and  ther¬ 
mal  springs  of  the  Caucasus  are  well  known.  On  both  sides  of 
the  isthmus  between  the  Caspian  and  Black  Seas,  naphtha  springs 
and  volcanoes  of  mud  are  numerous.  The  mud  volcano  of  Ta¬ 
man,  of  which  Pallas  and  Messrs  Engelhard  and  Parrot  have 
•  Dr  Hess,  associate  of  the  Academy  of  Sciences  of  St  Petersburgh,  who 
resided  on  the  borders  of  the  Baikal,  and  to  the  south  of  the  lake,  from  1826 
to  1828,  ^ves  us  reason  to  expect  a  geological  description  of  a  portion  of  the 
remarkable  country  which  he  traversed.  He  frequently  observed  at  Verkh. 
nei'Oudinsk  granite  alternating  several  times  with  conglomerate. 

-f-  The  height  of  Ararat,  according  to  Parrot,  is  2700  toises  (17,710  feet): 
that  of  Elbourz,  according  to  Kuppfer,  2560  (1^800  feet)  above  tbe  level  of 
the  ocean. 


XUM 


Volcanoes  of  Central  Asia'  157 

described  the  last  fiery  eruption,  in  1794,  from  the  reports  of 
Tartars,  is,  according  to  the  very  sensible  remark  of  Mr  Eich- 
wald,  “  a  dependency  of  Baku,  and  of  the  whole  peninsula  of 
Absheron.”  Eruptions  take  place  where  the  volcanic  forces 
encounter  least  opposition.  On  the  27th  November  1827,  crack¬ 
ings  and  tremblings  of  the  earth,  of  a  violent  character,  were 
succeeded,  at  the  village  of  Gokmali,  in  the  province  of  Baku, 
three  leagues  from  the  western  shore  of  the  Caspian  Sea,  by  an 
eruption  of  flames  and  stones.  A  space  of  ground,  200  toises 
long  and  150  wide,  burned  for  twenty-seven  hours  without  in¬ 
termission,  and  rose  above  the  level  of  the  neighbouring  soil. 
After  the  flame  became  extinct,  columns  of  water  were  ejected, 
which  continue  to  flow  till  the  present  hour.  I  am  gratified  at 
being  enabled  to  state  here,  that  Mr  Eichwald’s  periplus  of  the 
Caspian  Sea,  which  will  soon  appear,  will  contain  some  very  im¬ 
portant  physical  and  geological  observations,  more  particularly 
upon  the  connexion  of  fiery  eruptions  with  the  appearance  of 
naphtha-springs  and  strata  of  rock-salt,  on  the  blocks  of  calcare¬ 
ous  rock  hurled  to  considerable  distances,  on  the  elevation  and 
depression  of  the  bed  of  the  Caspian  Sea,  which  still  continue  ; 
on  the  passing  of  black  porphyry,  partly  vitrified  and  contain¬ 
ing  garnets  ( melapyres ),  through  granite,  red  quartzose  por¬ 
phyry,  very  dark  calcareous  syenite,  in  the  Krasnovodsk  moun¬ 
tains  washed  by  the  bay  of  the  Balkan,  to  the  northward  of  the 
ancient  mouth  of  the  Oxus  (Amoo-doria).  We  shall  learn  from 
the  geognostic  description  of  the  eastern  shore  of  the  Caspian 
Sea,  where  the  island  of  Chabekan  discovers  naphtha-springs 
the  same  as  Baku  and  the  isles  between  this  town  and  Salian, 
what  species  of  crystallized  rocks  are  hidden  beneath  the  rocks 
in  horizontal  strata  in  the  peninsula  of  Absheron,  where  the  ac¬ 
tion  of  subterranean  fire  is  always  felt,  and  where  it  has  not  yet 
been  able  to  reach  the  open  air.  The  porphyries  of  the  Cauca¬ 
sus,  which  run  from  W.  N.  W.  to  E.  S.  E.,  a  position  and  a  di¬ 
rection  which  I  have  already  mentioned  as  the  reason  of  the 
presumed  connexion  of  this  chain  with  the  rent  of  the  Teen-shan, 
discover  themselves  again,  traversing  all  the  rocks  nearly  to  the 
centre  of  the  great  depression  of  the  old  world,  to  the  east  of  the 
Caspian  Sea,  in  the  mountains  of  Krasnovodsk  and  Kurreh. 
Recent  researches  and  the  traditions  of  the  Tartars  inform  us, 
that  the  existence  of  naphtha  springs  has  always  been  preceded 
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by  fiery  eruptions.  Several  salt  lakes  on  the  two  opposite  shores 
of  the  Caspian  Sea  have  a  very  elevated  temperature ;  and  blocks 
of  rock-salt,  traversed  by  asphaltum,  are  formed,  as  Mr  £ich. 
wald  remarks  with  much  shrewdness,  by  the  effect  of  a  sudden 
volcanic  acdon,  as  at  Vesuvius,*  in  the  Cordilleras  of  South 
America  and  in  Azirbidjan,  or  even  under  our  own  observation 
by  the  slow  but  continued  action  of  heat.”  M.  L.  de  Buch  has 
long  directed  his  attention  to  the  connexion  of  the  volcanic  for- 
ces  with  the  masses  of  anhydrous  rock-salt,  which  traverse  so 
often  and  so  many  formations  of  horizontal  strata. 

We  have  already  seen  that  the  circles  of  the  terrestrial  con¬ 
vulsions,  of  which  Lake  Baikal  or  the  volcanoes  of  Teen-shan  ate 
the  centre,  do  not  extend  in  western  Siberia  beyond  the  western 
declivity  of  the  Altai',  and  do  not  pass  the  Irtish  or  the  meridian 
of  Semipolantinsk.  In  the  chain  of  the  Ural,  earthquakes  are 
not  felt,  nor,  notwithstanding  the  rocks  abound  in  metals,  do  we 
find  there  basalt  or  olivine,  nor  trachytes,  properly  so  called,  nor 
mineral  springs.  The  circle  of  the  phenomena  of  Azerbidajan, 
which  includes  the  peninsula  of  Absheron,  or  the  Caucasus,  of¬ 
ten  extends  as  far  as  Kizlar  and  Astrakhan. 

It  is  the  same  on  the  border  of  the  great  depression  in  the  west. 
If  we  direct  our  observation  from  the  Caucasian  isthmus  to  the 
north  and  north-west,  we  come  to  the  country  of  grand  forma¬ 
tions  in  horizontal  and  tertiary  strata,  which  occupy  southern 
Russia  and  Poland.  In  this  region,  the  rocks  of  pyroxene  pierce 
the  red  free-stone  of  Yekaterinoslav,  whilst  asphaltum  and 
springs  impregnated  with  sulphurous  gas  denote  other  masses 
hid  under  the  sedimentary  deposits.  It  may  also  be  mention¬ 
ed  as  an  important  fact,  that  in  the  chain  of  the  Ural,  which 
abounds  so  much  in  serpentine  and  hornblende,  and  which  serves 
as  a  boundary  between  Europe  and  Asia,  a  true  amygdaloidal 
formation  appear  at  Griasnushinskaia,  towards  its  southern  ex¬ 
tremity. 

We  shall  content  ourselves  here  with  observing,  with  refer¬ 
ence  to  the  ingenious  opinitms  recently  promulgated  by  M.  Elie 
de  Beaumont,  respecting  the  relative  age  and  the  parallelism  of 

*  In  an  eruption  of  this  volcano  in  1805,  M.  Guj  Lussac  and  1  found 
small  fragments  of  rock-salt  in  the  lava  as  it  cooled.  My  Tartar  itineraries 
likewise  speak  of  rock-salt  in  the  neighbourhood  of  a  volcanic  mountain  of  the 
Teen-shan,  north  of  Aksou,  between  the  station  of  Turpa-gad  and  Mount 
Arbab. 
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systems  of  contemporary  mountains,  that,  in  the  interior  of  Asia 
likewise,  the  four  grand  chains  which  run  from  east  to  west  are 
of  a  totally  different  origin  from  the  chains  which  lie  in  a  direc¬ 
tion  north  and  south,  or  N.  30°  W.,  and  S.  80°  E.  The  chain 
of  the  Ural,  the  Bolor,  or  Beloor-tag,  the  Ghauts  of  Malabar, 
and  the  Kingkhan,  are  probably  more  modern  than  the  chains 
of  the  Himalaya  and  the  T^n-shan.  The  systems  of  different 
epochs  are  not  always  separated  from  each  other  by  consider¬ 
able  spaces,  as  in  Germany,  and  in  the  greater  part  of  the  new 
continent.  Frequently,  chains  of  mountains,  or  axes  of  uprais¬ 
ing,  of  dissimilar  directions,  and  belonging  to  epochs  totally 
different,  are  nearly  approximated  by  nature ;  resembling  so  far 
the  characters  on  a  monument  which,  crossing  different  ways, 
were  engraved  at  different  periods,  and  carry  intrinsic  marks  of 
their  own  date.  Thus,  in  the  south  of  France,  are  seen  chains 
and  undulated  swellings,  some  of  which  are  parallel  to  the  Pyre¬ 
nees  and  others  to  the  western  Alps.  The  same  diveraty  of 
geological  phenomena  is  apparent  in  the  high  land  of  Central 
Asia,  where  isolated  portions  appear  as  it  were  surrounded  and 
enclosed  by  subdivisions,  in  parallel  lines,  of  tlie  systems  of 


Critical  Observations  on  the  Ideas  of  M.  Alexander  Brongniarty 
relating  to  the  Classification  and  probable  Origin  cf  Ter¬ 
tiary  Deposits.  I3y  A.  Boue',  M.  D.  Communicated  by 
the  Author. 

The  “  Tableau  des  Terrains'"  of  M.  Brongniart  is  well  known, 
and  has  been  gratefully  received  by  the  scientific  world.  Far 
from  being  disposed  to  remain  stationary  in  his  ideas,  this  found¬ 
er  of  the  true  doctrine  of  tertiary  deposits  has  recognised  the 
advances  made  in  our  knowledge  of  these  formations,  and  has, 
consequently,  modified  some  of  his  theoretical  deductions,  and 
even  some  of  his  former  classifications.  We  are  now  to  inquire 
if  he  has  carried  his  modifications  sufficiently  far,  to  what  ex¬ 
tent  his  new  doctrines  can  be  admitted ;  and  if  he  is  always,  in 
his  reasoning,  in  harmony  with  his  principles. 
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The  plastic  clay  not  a  distinct  fortnation,  only  a  subordinate  bed. 

One  of  the  most  important  points  in  which  our  author  has 
given  the  victory  to  his  opponents  is,  the  separation  erf  the  plastic 
clay,  or  his  terrain  argilo-sahleux,  from  the  other  numerous 
tertiary  deposits  of  clay  with  lignites.  He  does  not  enumerate 
any  organic  bodies  as  occurring  in  his  plastic  clay. — (Vide  Ta¬ 
bleau  des  Terrains,  p.  182.)  “  Les  debris  organiques  qu’on  a 

attribues  a  Targile  plastique,  appartiennent  ordinairement  aux 
argiles  hgulines nor  even  any  trace  of  lignite,  so  that  if  the 
last  mentioned  mineral  occur  in  it,  it  is  only  in  so  small  a  quan¬ 
tity  as  to  be  omitted  in  a  general  view.  He  further  acknow¬ 
ledges,  that  the  plastic  clay  is  only  a  small  deposit,  “  d'amas 
conches  sur  des  surfaces  de  roches  ou  dans  les  cavit&  qui  peu- 
vent  presenter  ces  surfaces,” — p.  181.  He  still  admits,  in  op- 
position  to  his  former  opinion,  not  only  that  there  is  true  plas¬ 
tic  clay  under  the  chalk  (p.  183.),  but  also  that  the  potter’s 
clay  (argile  figuline)  associated  with  tertiary  lignite  differs  but 
little  from  the  plastic  clay,  “  ne  differ  que  tres  peu  de  I’argile 
plastique,” — p.  177.  After  this  distinct  statement  and  candid 
agreement  with  opinions  expressed  by  others  long  ago,  we  can¬ 
not  help  thinking  that  our  learned  author  has  inserted,  merely 
by  mistake  in  the  same  work,  the  remark,  “  qu’il  y  a  entre  le 
calcaire  grossier  et  la  craie  un  terrain  compose  d’argile  pure  et 
de  bois  bitumineux,  accompagne  de  corps  organises  terrestres 
ou  fluviatiles,” — p.  185 ;  and  that,  at  page  194,  he  speaks  of 
“  argile  plastique  et  ses  debris  organiques  d’eau  douce.”  This 
theoretical  part  of  his  work  is  probably  of  older  date  than  the 
rest ;  besides,  we  only  mention  this  apparent  contradiction  to 
put  in  a  stronger  point  of  view  M.  Brongniart’s  latest  and  most 
correct  classification. 

On  the  other  hand,  if  he  separates  the  plastic  clay  from  the* 
deposits  of  tertiary  clay  with  lignite,  we  may  ask  him  the  proofs 
of  the  lignite  clay  of  Cologne,  and  the  plastic  clay  of  Gross  Al- 
merode,  in  Hessia,  being  still  parts  of  his  argillo-arenacious 
group.  Indeed  both  localities  present  characters  in  opposition 
to  those  assigned  to  that  group;  for  at  Cologne  there  are  fossil- 
shells,  the  fishes  of  the  Dusodile  are  well  known  there,  and  even 
teeth  of  the  mastodon  have  been  described  by  Noggerath  as  im- 
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bedded  in  that  clay.  We  have  then,  on  the  contrary,  the  zoo¬ 
logical  characters  of  his  proteique  group,  or  of  the  upper  ter¬ 
tiary  soil,  as  given  by  M.  Brongniart  himself.  In  regard  to 
the  situation  of  the  Gros  Almeroda  deposit,  the  classification 
rests  on  a  purely  mineralogical  resemblance,  which  may  deceive 
M.  Brongniart  in  this  case,  as  it  has  done  in  that  of  the  plastic 
clay  in  the  greensand.  No  certain  indication  proves  the  just¬ 
ness  of  this  parallelism ;  in  the  mean  time,  the  association  of  this 
clay  with  lignite,  as  well  as  in  the  Meissner,  is  contrary  to  the 
characters  assigned  to  plastic  clay  by  M.  Brongniart.  Further, 
as  he  admits  in  his  plastic  clay  only  an  extremely  fine  mechani¬ 
cal  deposit,  upon  which  chemical  action  has  had  some  influence 
(p.  181.)  ;  it  results,  from  our  limited  observations,  that  plastic 
clav,  or  potter’s  clay,  differing  but  little  from  the  first,  occurs 
in  other  formations  besides  those  in  which  M.  Brongniart  is 
now  willing  to  admit  its  presence.  Thus,  the  lignite  of  the  up¬ 
permost  tertiary  soil,  his  proteique  group,  sometimes  contains 
true  plastic  clay,  as  is  the  case  at  Wolfsegg,  in  Upper  Austria, 
in  Bohemia,  and  Hungary,  and  it  forms  also  beds  in  the  sand- 
stone  of  the  lias  marls  at  Kyfendorf,  in  Southern  Coburg.  We 
may  even  inquire  whether  or  not  plastic  clay  does  not  exist  in 
more  than  one  other  formation,  and  especially  in  the  old  allu¬ 
vial  ones  at  Hamburgh  ?  Plastic  clay,  according  to  our  view 
of  its  mode  of  formation  seems  to  be  a  deposit  of  very  minute 
fragments  derived  from  granitic,  syenitic,  and  felspathic  districts. 
When  these  rocks  were  not  in  the  neighbourhood,  the  clay  was 
not  deposited,  but  in  its  place  other  mineralogical  compounds,  as 
sand,  loam,  &c.  were  deposited.  Would  it  be  rational  to  call 
in  the  aid  of  mineral  waters  in  a  deposit  of  this  kind,  notwith¬ 
standing  its  arenaceous  characters  ? 
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The  terrain  marno-ckarboneux  of  M.  Brongniart  is  merely 
a  subordinate  deposit  at  various  heights  in  the  tertiary  soil,  or, 
if  we  choose,  only  in  the  Paris  coarse  marine  limestone.  This 
fact  no  one  denies,  so  that  we  regret  M.  Brongniart  calls  it  a  ter¬ 
rain  (p.  176.),  and  the  more  so  as  he  puts  this  denomination  as 
parallel  with  great  formation  (grand  formation,  p.  4.).  Farther, 
he  acknowledges  that  he  places  in  that  deposit  various  beds 
(assises),  for  he  tells  us  that  his  terrain  is  sometimes  siibordi- 
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nate  to  the  coarse  marine  limestone,  sometimes  totally  indepen. 
dent,  and  that  it  exists  as  well  in  the  inferior  part  of  the  lime¬ 
stone  as  amongst  its  beds  (p.  177.).  Now,  I  ask,  if  the  grey, 
wacke  or  the  variegated  sandstone  were  called  a  great  formation, 
it  would  be  allowable  to  classify  under  the  same  head,  as  great 
formations,  small  beds  of  so  subordinate  a  nature  as  those  beds, 
or  large  elliptical  nests,  of  marno-charboneux  rocks.  These, 
then,  are  to  be  viewed  as  only  a  simple  dependence  or  appendix 
to  the  Parisian  calcaire  grossiet  e  or  tritonien,  of  which  the  first 
member  is  the  plastic  clay,  which  is  only  a  small  local  deposit 
even  in  the  Paris  basin,  for  in  the  north-western  part,  as  near 
Beauvois,  the  calcaire  grossiere  is  separated  from  the  chalk  by 
marly  sands  with  green  particles. 

This  classification  will  at  first  view  appear  rather  heretical, 
although  it  is  very  simple,  and  in  accordance  with  other  facts 
of  the  same  kind.  Thus,  the  sub-apennine  clay-marl  is  covered 
by  sand  and  shelly  limestones.  In  these  last,  especially  in  their 
under  part,  there  are  some  argillaceous  beds,  resembling  the  mi- 
caceous  sub-apennine  clay.  No  one  ever  thought  of  separating 
these  subordinate  beds  from  the  sands  and  the  limestone,  and 
forming  them  into  a  separate  group  or  terrain.  On  the  con¬ 
trary,  it  is  generally  acknowledged  that  these  alternations  are, 
as  is  the  case  between  other  deposits,  the  places  of  transition  w 
union  of  one  deposit  with  the  other,  and  that  the  uppermost 
argillaceous  beds  bore  less  resemblance  to  the  true  sub-apennine 
clay,  and  became  more  mixed  with  sandy  and  calcareous  parti, 
cles,  and  vice  versa.  Now,  is  it  not  exactly  the  same  case  with 
the  plastic  clay  and  the  argillaceous  beds  of  the  Paris  limestone, 
which  are  sometimes  arenaceous  and  carboniferous  ?  Is  it  not 
natural  to  suppose  that  the  purest  deposit,  of  clay  was  followed 
afterwards  at  intervals  by  a  more  loamy  deposit  with  more  cal¬ 
careous  matter,  and  entangling  lignite,  fresh-water  shells,  &c., 
while  these  bodies  were  accidentally  carried  into  the  sea  along 
with  the  mud  of  rivers  Does  not  M.  Brongniart  himself  con¬ 
fess  that  “  la  distinction  de  cette  argile  (plastique)  d’avec  son 
terrain  marno-charboneux  est  quelquefois  presq’  impossible 
p.  199.)  ;  that,  besides  the  mineralogical  difference  between  both 
is  trilling  (p.  177.),  and  that  they  contain  the  same  minerals, 
the  selenite,  pyrites,  &c.  ?  Lastly,  does  he  not  expressly  say, 
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that  “  son  terrain  marno-charboneux  est  quelquefois  tout  fait 
au-dessous  descalcaire  tritonien  ?” — P.  177.  But  this  is  the  sole 
place  assigned  to  the  plastic  clay,  so  that  the  conclusion  is,  that 
both  clays  are  but  one  single  deposit. 

On  the  other  hand,  if  M.  Brongniart  had  not  thought  proper 
to  give  to  the  plastic  clay  the  rank  of  a  formation,  who  ever,  in 
England,  would  have  thought  of  separating  the  London  clay 
from  the  plastic  clay  ?  An  argillaceous  deposit  from  top  to  bot¬ 
tom,  but  more  plastic  or  sandy  in  the  inferior  than  in  the  supe¬ 
rior  part,  has  it  ever  been  divided  elsewhere  into  two  distinct 
formations  ?  Besides,  what  is  artificially  called  the  plastic  clay 
in  the  London  basin,  contains  marine  or  even  fresh- water  shells, 
so  that  the  parallelism  of  that  clay  with  the  clay  of  Paris,  could 
only  be  maintained,  when  M.  Brongniart  erroneously  united  in¬ 
to  one  mass  all  the  known  tertiary  lignites. 

Lastly,  If  the  English  plastic  clay  is  acknowledged  to  be 
identical  with  that  of  Paris,  we  dare  defy  M.  Brongniart  to 
name  any  place  in  Europe,  beyond  the  Paris  basin,  where  that 
clay  undoubtedly  exists.  If  he  had  known  other  localities  be¬ 
sides  the  two  formerly  mentioned,  and  which  we  proved  to  be 
erroneous,  certainly  he  would  have  done  so.  We  then  consider 
ourselves  entitled,  and  without  the  risk  of  being  considered  in¬ 
novators,  to  infer  that  the  plastic  clay,  as  well  as  the  marno- 
charboneux  group  of  M.  Brongniart,  does  not  exist  as  a  Jbrma- 
iion  or  terrain^  but  that  it  is  only  in  the  Paris  basin,  the  first 
member  (but  not  always  present)  of  a  marine  principally  calca¬ 
reous  deposit,  which  contains  subordinate  beds  of  a  clay  not  very 
unlike  the  preceding,  and  not  unfrequently  lignites  or  fresh-water 
shells,  or  even  mixtures  of  marine  and  fresh-water  shells.  In 
classifying  the  Parisian  clays  in  this  manner,  I  follow  the  clas¬ 
sical  geological  doctrines  taught  me  by  my  old  master  Professor 
Jameson.  A  grand  merit  of  the  Wernerian  school  is  teaching 
the  true  principles  of  the  science,  under  which  are  included, 
amongst  other  considerations  of  the  first  importance,  the  dis¬ 
tinction  of  what  is  termed  a  formation,  a  deposit,  a  bed,  &c. 
The  zoological  school  of  geology  can  adorn  the  science,  but 
never  act  in  opposition  to  geognostical  axioms,  without  falling 
into  errors. 
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The  Calcaire  grossiere  or  Paris  Coarse  Marine  Limestone  and  Gyp..' 
sum  are  Marine  Deposits. 

The  Parisian  coarse  marine  limestone  seems  to  be  con¬ 
fined  in  Europe  to  the  Paris  basin,  to  the  foot  of  the  South¬ 
ern  Alps,  and  perhaps  to  some  extremely  limited  localities  in 
Northern  Germany,  as  Eversen  and  Lemgo.  The  limestone 
which  has  been  compared  with  it  in  other  parts  of  Germany, 
covers  a  lignite  deposit,  which  circumstance,  according  to  M. 
Brongniart’s  own  view’s,  places  it  higher  in  the  series.  As  far 
as  I  have  seen  and  read,  it  appears  that  the  Paris  limestone, 
said  by  Brongniart  to  extend  from  the  western  part  of  France 
towards  the  eastern  extremity  of  Europe  (p.  185.),  belongs  to 
the  upper  tertiary  soil.  We  think  that  he  himself  already  ac¬ 
knowledges  his  mistake  in  the  localities  mentioned  for  Britanny, 
La  Vendee,  Montpellier,  Bavaria,  Austria  and  Hungary  (p. 
190).  Those  geologists  who  have  visited  and  described  the 
three  last  mentioned  countries,  have  lately  acknowledged  that 
there  they  could  find  only  subapennine  deposits,  so  that  pro¬ 
bably  M.  Brongniart  will  give  his  assent  to  this  statement.  We 
do  not  know  any  thing  which  can  induce  us  with  Brongniart 
(p.  190.),  to  place  as  parallel  with  the  Paris  limestone  the  red 
molasse  of  Switzerland.  That  deposit  is  a  mass  of  indurated 
greyish  or  reddish  coloured  marls,  without  fossil  organic  re¬ 
mains,  with  a  few  beds  of  sandstone  impregnated  with  mineral 
pitch,  and  covered  in  an  unconformable  and  overlying  position 
by  the  molasse,  with  lignite,  selenite,  and  fresh-water  shells,  as 
at  Nant  de  Verni,  near  Geneva.  These  marls,  according  to  the 
observations  of  Necker,  pass  under  the  fucoidal  alpine  sandstone 
of  the  Voirons,  at  the  same  time  that  they  cover  the  greensand 
rocks  of  the  Perte  du  Rhone.  As  we  believe  we  found  in  the 
Carpathians  a  system  of  similar  beds  in  the  recent  secondary 
arenaceous  soil,  we  are  disposed  to  look  upon  this  as  a  dependent 
of  the  fucoidal  secondary  sandstone,  until  other  observations  of 
M.  Brongniart  shall  prove  the  contrary. 

If  M.  Brongniart  has  extended  too  widely  the  geographical 
distribution  of  the  Paris  limestone,  he  seems  also  to  have  fallen 
into  a  similar  mistake  in  regard  to  other  deposits,  when  he  says 
that  “  Les  quatre  alternatives  de  terrain  tritonien,  paleotherien, 
proteique,  et  epilymnique,  peuvent  sc  suivre  depuis  le  basin  de 
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Paris  jusqu’en  Hongrie”*  (p.  190.)  ;  and  he  is  equally  at  fault 
when  he  attempts  to  apply  the  accidens  of  the  peculiar  Paris 
basin  to  those  of  different  basins,  as  those  of  the  Aar,  of  Ulra,  of 
Bavaria,  Hungary,  and  Lombardy.  (P.  190.)  We  would  even 
contest  witli  him  the  proposition,  that  out  of  the  Paris  basin  there 
are  many  known  spots  where  the  tritonian  limestone  is  covered 
with  his  paleotherian  formation  (p.  186.)  ;  we  at  least  know  no 
place  out  of  the  Paris  basin  where  such  a  thing  is  to  be  seen,  for 
even  in  England  the  superpositions  are  not  quite  identical.  Be¬ 
sides,  since  the  bones  of  the  gypsum  of  Montmartre  have  been 
found  in  the  tritonian  limestone,  there  remain  only  the  minera- 
logical  characters  to  enable  us  to  join  together  the  gypsums  of 
Paris  and  of  the  Puy  en  Velay.  For  the  Aix  one,  the  zoologi¬ 
cal  characters  are  already  not  identical,  and  the  tritonian  lime¬ 
stone  is  wanting  at  Puy.  In  Lombardy  we  are  not  acquainted 
with  any  fresh-water  deposit,  and  fresh-water  and  terrestrial 
shells  are  rare.  In  Hungary  and  Bavaria  there  is  only  a  fresh¬ 
water  deposit  deposited  in  ancient  tertiary  lakes,  of  which  the 
borders  are  still  more  or  less  visible.  There  are  a  good  many 
beds  of  marine  and  fresh-water  shells  mixed  together,  but  these 
last  are  only  small  accidens  in  the  upper  tertiary  soil.  Lastly, 
The  valley  of  the  Aar  seems  to  us  to  be  only  occupied  by  these 
last  formations. 

The  four  alternations  of  the  Paris  deposits  are  thus  only  ex¬ 
ceptions  to  a  general  rule,  and  not  the  case  upon  which  the  clas¬ 
sifications  of  the  tertiary  deposits  of  all  the  basins  must  be  mo¬ 
delled.  Paris  has  had  many  observers,  which  is  the  cause  of 
this  error,  in  the  same  manner  as  the  minute  study  of  the  Ger¬ 
man  zechstein  has  so  long  retarded  the  progress  of  geological 
classification.  (P.  175.)  All  the  facts  go  to  prove  that  the  up¬ 
per  tertiary  soil  predominates  in  the  greater  number  of  the  ter¬ 
tiary  basins  distributed  throughout  Eurojie.  The  epilymnique 
formation  is  but  seldom  met  with  beyond  the  Paris  basin,  or  at 
least  when  it  does  appear,  it  is  without  the  buhrstone  or  meu- 
liere.  If  the  paleotherian  or  gypsum  rocks  may  be  compared. 


*  The  calcaire  grossier  and  London  clay  belong  to  the  tritonien  ;  certain 
lignites,  Paris  gypsum,  and  calcaire  siliceux  belong  to  the  paleolherien ;  the 
«rag  of  English  geologists,  nagelflu,  and  calcaire  moellen,  belong  to  the  pro. 

;  and  certain  travertines,  certain  marls  of  the  Isle  of  Wight,  Paris 
l»sin,  and  Hungary,  &e.  and  mill  or  buhrstone,  belong  to  tlie  epilymnique 
roup. 
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to  a  certain  extent,  with  portions  of  the  tertiary  soil  in  central 
France,  and  with  the  gypseous  and  niuriatiferous  inferior  parts 
of  the  proteique  system  in  the  Mediterranean  basin,  this  depo¬ 
sit,  as  described  by  Brongniart,  does  not  occur  elsewhere  than 
at  Paris.  Lastly,  the  tritonian  limestone  is  nearly  peculiar  to 
Paris,  and  the  important  assertion  of  Brongniart,  that  “  Dans 
les  colleries  subapennines  le  terrain  tritonien  se  confond  avec  le 
terrain  proteique,”  (p.  171.),  seems  to  rest  entirely  on  his  de- 
scription  of  the  Superga  Hill  near  Turin.  Now,  the  public  can 
judge  if  that  memoir  puts  the  question  at  rest,  and  if  a  confir- 
mation  of  it  would  not  still  be  desirable. 

In  the  chapter  on  the  upper  tertiary  soil,  M.  Brongniart,  al- 
ways  too  much  occupied  with  the  under  part  of  his  edifice, 
seems,  in  our  opinion,  to  have  proposed  various  false  classifica- 
dons.  Thus  he  arranges  as  parallel  deposits  the  Rigi  and  Salz¬ 
burg  nagelfluh  with  that  of  the  molasse,  two  deposits  which  we, 
along  with  Studer  and  Keferstein,  consider  to  be  very  different 
from  each  other.  The  molasse  contains  beds  of  conglomerate, 
but  the  old  nagelfluh  of  the  Rigi  shew's  its  age,  by  occurring  in 
rolled  masses  in  the  more  ancient  nagelfluh  of  the  molasse.  We 
even  believe  that  the  Rigi  nagelfluh  is  secondary,  and  that  at 
Salzburg  there  is  an  alluvial  nagelfluh  or  conglomerate,  a  creta¬ 
ceous  or  Rigi-like  nagefluh,  and  a  third  belonging  perhaps  to  the 
molasse. 

If  this  is  a  point  not  easily  determined,  we  do  not  see  how 
M.  Brongniart  can  with  propriety  place  the  various  lignites  of 
the  molasse  only  in  the  inferior  part  of  his  deposit,  or  of  his 
Proteique  System  (pages  158  and  188)  ;  and  how  he  can  recog¬ 
nise  in  these  masses  his  paleotherian  or  gypsum  formation  of 
Paris  (p.  146.) 

In  Switzerland  the  lignites  are  found  at  very  different  heights 
of  the  molasse  deposit,  as  is  proved  by  the  different  beds  con¬ 
tained  in  the  Albis,  and  by  the  Jet  of  Kapfnach,  when  com¬ 
pared  with  the  bituminous  wood  of  Usnach.  In  Bavaria,  lig¬ 
nite  is  found  in  three  or  four  different  positions ;  and  in  Upper 
Austria  it  is  easily  observed  amongst  the  uppermost  part  of  the 
molasse.  Lastly,  in  the  northern  part  of  the  tertiary  basin  in 
Bavaria,  in  Lower  Austria,  as  at  St  Polten,  &c.,  at  Sarisap  and 
other  parts  in  Hungary,  in  Stiria  and  Carinthia,  lignite  occurs 
in  the  upper  sand  above  the  molasse.  That  of  Sienna  has  near- 
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\y  the  same  position.  All  these  having  been  enumerated  in  our 
Synoptical  Table  of  Formations,  published  in  1828,  M.  Brong- 
niart  should  not  have  omitted  these  deposits.  Instead  of  admit¬ 
ting  with  M.  Brongniart  only  four  or  five  deposits  of  lignite 
(p.  168),  we  find  that  inflammable  substance  at  various  heights 
in  the  three  tertiary  groups,  viz.  the  upper  tertiary  sands,  the 
subapennine  clay-marl,  and  the  Paris  limestone,  as  well  as  in 
five  or  six  secondary  formations,  viz.  in  greensand,  Kimmeridge 
clay,  nummulite  limestone  of  I  stria,  Oxford  clay,  lias  marl,  and 
even  in  the  under  part  of  the  Keuper.  We  are  aware  of  the 
fact  that,  in  the  last  mentioned  deposits,  the  coal  exhibits  charac¬ 
ters  intermediate  between  those  of  jet  and  slate  coal  (houille 
grasse),  and  that  it  is  named  by  M.  Brongniart  Stipite,  but  yet 
they  are  also  sometimes  associated  with  true  lignite. 

The  comparison  of  the  inferior  molasse  with  the  gypsum  de¬ 
posit  at  Paris  appears  to  be  theoretically  true,  if  we  conceive  that 
both  deposits  took  place  at  nearly  the  same  period  of  time ;  but 
the  contrary  if  we  are  disposed  to  infer  the  resemblance  from 
zoological  or  mineralogical  characters.  M.  Brongniart  expresses 
our  opinion  when  he  says,  “  qu’il  ne  s’agit  nullement  question 
d’etablir  le  moindre  rapprochement  entre  la  molasse  et  le  gypse 
de  Montmartre.”  (Page  160.) 

On  the  other  hand,  it  is  astonishing  that  M.  Brongniart  should 
say  that  the  lignite  in  the  molasse  or  the  terrain  proteique  are 
lacustrine  deposits ;  and  that  he  further  declares,  that,  if  such 
is  the  case,  “  la  succession  des  generations  d'animaux  comme 
le  moyen  le  plus  sur  et  peut-etre  le  seul  pour  determiner  les 
epoques  geognostiques.  (P.  159  &  290.)  Yet  he  has  well 
stated,  in  another  place,  the  characters  of  the  various  fresh- water 
deposits.  (P.  166.)  He  acknowledges  that  the  foetid  limestone 
associated  with  the  lignite  of  Switzerland  has  no  sinuous  tubes 
(tubulures)  (p.  165,  168),  that  it  is  a  mechanical  deposit  which 
“  s’il  ne  renforme  en  general  que  des  debris  de  corps  organises 
terrestres  ou  d’eau,  pent  aussi  avoir  enveloppe  quelques  debris 
d’un  autre  origine,” — p.  169.  In  the  same  article  he  explains 
very  clearly  how  such  deposits  can  be  placed  amongst  beds 
formed  in  sea-bays,  or  at  the  mouths  of  rivers.  He  speaks  ex¬ 
plicitly  of  those  mixtures  of  marine  and  fresh-water  shells 
(p.  169, 186,  188)  ;  and  he  finds  that  some  marine  limestones 
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with  fresh-water  shells,  as  that  of  Mayence  (p.  170,  174,  185), 
form  the  passage  between  the  deposits  entirely  marine  and  those 
of  fresh-water  formation. 

Notwithstanding  he  has  given  in  this  way  all  the  elements  for 
resolving  the  problem,  M.  Brongniart,  always  thinking  of  the 
Paris  basin,  says,  that  “  on  a  cru  reconnoitre  sous  les  lignites 
Suisses  d’abord  un  terrain  lacustre  plus  ou  moins  epais,  et  eo. 
suite  un  terrain  de  calcaire  Parisien,” — p.  159.  These  facts,  if 
proved,  would  indeed  decide  the  question ;  but  where  are  the 
proofs  ?  First,  the  tritonian  limestone  is  unknown  in  all  the 
countries  of  molasse  or  subapennine  clay-marl ;  and  if  a  portion 
of  the  molasse,  that,  namely,  around  the  Lake  of  Geneva,  con¬ 
tains  fresh-water  shells,  these  depoats  exist  not  only  near  to  lig. 
nite  beds,  but  also  in  some  argillaceous  beds,  as  at  Pressy,  near 
Geneva,  and  Cologny  :  this  being  the  case,  one  cannot  say,  “  qu’il 
n’y  a  point  de  coquilles  lacustres  au  milieu  meme  de  la  md- 
lasse,” — p.  148.  These  shells  have  been  carried  by  the  iluviatile 
waters,  as  M.  Brongniart  acknowledges  to  have  been  the  case 
with  palm-tree  of  Lausanne  (p.  148)  ;  but,  from  these  facts, 
it  does  not  follow  that  the  molasse,  even  in  the  basin  of  Geneva, 
is  lacustrine,  for  the  shells  are  not  sufficiently  numerous,  and 
are  not  imbedded  in  the  same  way  there  as  in  true  lacustrine  de¬ 
posits.  These  fossils,  the  lignite  as  well  as  the  fresh- water  and 
terrestrial  shells,  which  are  ibund  so  often  in  the  upper  tertiary 
soil  of  Southern  France,  of  Austria,  Hungary,  Transylvania, 
and  Gallicia,  or  as  in  some  greensand  beds,  are  accidental. 
Lastly,  in  considering,  in  a  large  marine  formation  like  the  mo¬ 
lasse,  every  bed  of  lignite,  or  every  stratum  of  fresh-water  shells, 
as  lacustrine  deposits,  we  obtain  so  complex  and  singular  a  sup¬ 
position,  that,  even  if  we  had  not  a  more  simple  and  satisfactory 
opinion  to  offer,  it  would  fall  to  be  rejected. 

M.  Brongniarfs  idea  is  entirely  founded  on  his  theory  of  the 
formation  of  the  deposit  of  gypsum  at  Paris.  He  classes  it  in 
the  second  group  of  his  first  division  of  the  lacustrine  rocks,  viz. 
that  where  the  mass  does  not  present  any  shiuous  pores  ( tubu- 
lures — a  fact  so  remarkable,  that,  if  true,  would  change  almost 
entirely  the  question.  He  acknowledges  that,  at  the  points  of 
contact  with  the  marine  deposits,  there  is  an  intermixture  of 
fresh-water  with  marine  shells  (p.  188) ;  but  be  lays  much  stress 
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on  some  very  scarce  lymnea  found  in  gypsum  (p.  186),  and  es¬ 
pecially  in  marls,  with  fresh-water  and  marine  shells,  at  St 
Ouen  and  St  Pantin.  Now,  it  so  happens  that  these  shells  are 
not  more,  nay,  even  not  so  abundant,  as  in  the  Mayence  lime¬ 
stone,  which  he  classifies  as  we  do,  that  is,  amongst  the  marine 
rocks.  Assuredly,  if  a  saline  solution  like  that  which  deposit¬ 
ed  gypsum  and  strontianite  at  Paris,  possessed  the  property  of 
killing  or  removing  marine  animals,  it  must  also  have  acted  on 
the  fresh-water  shells ;  but  some  shells,  carried  down  accidentally 
by  rivers,  may  have  been  able  to  remain  preserved  in  the  marly 
beds  formed  during  the  moments  when  the  solution  was  feebly 
acidulated,  or  had  precipitated  all  its  salts.  A  particular  acci¬ 
dent  can  be  even  conceived  by  which  a  fluviatile  shell  may  have 
remained  entire  enveloped  in  marly  gypsum,  and  even  in  pure 
gypsum.  Dead  animals  floated  down  may  have  left  their  skele¬ 
tons  in  the  gypsum.  The  short  period  during  which  the  solu¬ 
tion  was  feebly  impregnated  with  saline  matter,  would  naturally 
prevent  the  marine  animals  taking  possession  again  of  their  old 
stations ;  so  that  the  presence  of  fresh-water  shells  in  the  marls 
below,  above,  or  in  the  gypsum,  seems  to  be  a  mere  accident, 
occasioned  by  the  carrying  down  of  a  river,  a  fact  easily  under¬ 
stood,  and  explaining  why  these  shells  are  found  not  in  continu¬ 
ous  beds,  but  in  short  beds  or  nodules.  The  existence  of  beds 
of  marine  shells  in  the  same  position  would  be  more  difficultly 
explained,  at  least  we  would  be  obliged  to  suppose  a  succession 
of  deposits  formed  during  very  unequal  spaces  of  time. 

Let  us  leave  this  subject,  let  us  not  attach  too  much  import¬ 
ance  to  a  few  fresh-water  shells,  and  admit  only  those  deposits 
to  be  of  fresh-water  formation,  which  are  characterized  so  well 
by  M.  Brongniart  at  page  166  of  his  Tableau. 

It  may  occasion  surprise  that  we  have  not  taken  into  consi¬ 
deration  the  bones  met  with  in  gypsum  ;  but  the  truth  is,  their 
occurrence  in  the  gypsum  is,  zoologically  considered,  of  no  im¬ 
portance  for  geology,  as  they  have  been  found  not  only  in  the 
clayey  marly  beds  of  the  marine  limestone  (p.  172),  but  also 
imbedded  in  that  rock  itself :  now  the  first,  according  to  Brong¬ 
niart,  are  accidental  (p.  170).  If  this  be  admitted,  what  reason 
can  be  given  for  refusing  to  include  the  bones  found  in  gypsum 
n  the  same  category  .•*  Further,  La  presence  du  terrain  paleo- 
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iherien  dans  le  calcaire  moellon  des  terrains  proteiques  de  Mont. 
peHier,  rC  est  pas  une  anomalie  aux  generalites  reconnues  dans 
les  formations^  et  eUe  ne  detruit  aucune  idee  re<pi  ni  oter  aucune 
valeur  aux  characteres  zoologiquest  (p.  203). — Without  asking 
'whether  that  assertion  is  in  accordance  with  another,  where  it  is 
said,  that  La  succession  des  generations  est  le  moyen  le  plus  sur 
et  peut-etre  le  seul  pour  determines  les  epoques  geognostiques 
(p.  159),  we  shall  take  the  statement  as  offered  to  us,  and  as 
a  sufficient  proof  that  the  bodies  of  animals,  or  bones,  have  been 
carried  down  by  rivers,  without  interruption,  during  the  whole 
tertiary  period,  and  that  the  same  species  lived  during  that  time 
on  the  surface  of  the  earth.  It  seems,  then,  we  must  abandon 
that  hypothesis  of  a  gypsiferous  lake,  surrounded  by  beaches 
inhabited  by  animals,  which  did  not  exist  before  the  paleothe- 
rian  period.  The  theory  was  ingenious,  but  facts  overturned 
it. 

Although  we  are  not  disposed  to  admit  a  favourite  hypothesis 
of  Brongniart,  we  are  ready  to  range  ourselves  under  his  ban- 
ners,  when  he  finds  it  more  rational  to  bring  the  gypsum  and 
strontianite  from  the  bowels  of  the  earth  (p.  196),  than  from  a 
distance  through  the  agency  of  water,  as  is  the  opinion  of  Pre- 
vost.  During  some  of  the  great  eruptions  that  took  place  in 
Auvergne,  or  nearly  about  that  time,  we  can  easily  conceive,  that 
aqueous  and  acidulous  emanations  may  have  found  their  way 
to  the  surface  by  great  rents,  indicated  partly  by  the  beds  of  the 
Loire  and  Allier,  also  by  the  Channel.  These  phenomena  were 
only  a  repetition  of  what  formerly  took  place  after  every  ex¬ 
tensive  eruptions  ;  and  volcanoes  still  act  in  the  same  way.  It 
was  such  an  irregular  emanation  of  acids  which  produced  the  ir¬ 
regular  interlacing  of  the  paleotherian  rocks,  a  fact  on  which 
Brongniart  lays  much  stress  (p.  156). 

We  may  add,  that  our  explanation  of  the  marine  formation  of 
the  gypsum,  resolves  all  the  difficulties  which  M.  Brongniart 
finds,  when  speculating  on  the  return  of  the  sea  into  a  fresh 
water  basin,  and  explains  also  the  deposit  of  the  superior  ter¬ 
tiary  sandstone  near  Paris,  a  deposit  which  did  require  a  long 
time,  as  is  shewn  by  its  containing  balanites,  &c.  This  hasin 
must  have  been  a  salt-water  lake,  until  the  period  of  the  begin¬ 
ning  of  the  upper  fresh  water  limestone,  the  only  one  which  has 
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Calcaire  grossiere  and  Paris  Gypsum. 

the  proper  characters  assigned  to  such  deposits  by  Brongniart. 
When  the  marine  limestone  was  depositing,  the  rivers  were  con¬ 
veying  into  the  basin  mud,  vegetable  and  animal  matter,  and 
some  fresh  water  shells ;  the  mud  and  sand  were  mixed  with 
the  fragments  of  shells  and  various  marine  bodies,  and  have  thus 
formed  the  coarse  marine  limestone  in  the  spots  where  we  find 
it ;  while  there  were  formed  elsewhere,  either  alone  or  mixed  up 
with  gypsum,  strontianite  and  silex,  in  the  localities  where 
these  matters  were  forming,  and  where  no  marine  animals  were 
living;  or  they  accumulated  where  the  currents  carried  them, 
and  were  precipitated  nearly  alone,  when  they  did  not  advance 
far  into  the  basin.  In  this  way  was  formed,  in  the  inferior  part 
of  the  Parisian  deposits,  not  an  alternation  of  marine  and  fresh 
water  deposits,  but  a  marine  deposit  of  many  beds,  where  we 
find  fresh  water  shells,  mixed  or  not  mixed,  in  some  localities, 
with  marine  shells.  The  number  of  these  can  only  be  deter¬ 
mined  approximately ;  it  is  a  local  accident ;  we  know  already 
two  or  three  instances  of  the  first  kind,  in  the  marine  limestone, 
one  in  the  Gres  de  Beauchamp  and  d’Eranville,  one  in  the  up- 
per  gypsum  ;  and  for  the  second  case,  we  have  the  marly  beds, 
with  paludines,  below  and  above  the  Gres  de  Beauchamp,  in  the 
high  road  of  Maffiers,  and  below  the  gypsum,  the  shelly  rocks 
of  St  Ouen,  the  shelly  marls  of  the  gypsum,  small  beds  with 
paludines  among  the  oyster  beds  of  Montmartre,  and  the  silice¬ 
ous  limestone  above  gypsum,  and  not  below,  as  M.  Brongniart 
conceived, — a  fact  well  known,  since  the  fortifications  were  made 
upon  the  heights  near  Nogent  sur  Marne  and  Fontaine  aux 
Bois.  Perhaps  even  the  Cytheria  bed  is  a  case  of  fresh  water 
fossil.  According  to  our  explanation,  the  singular  mixture  and 
entangling  of  the  gypsum  and  marine  limestone,  observed  by 
Prevost,  is  a  natural  thing ;  fresh  water  shells  were  isolated  in 
some  marine  limestone,  as,  for  instance,  the  cyrene  at  Passy ; 
some  others  were  entangled  in  marls  or  gypsum  ;  beds  of  clay, 
with  lignite,  were  formed  in  the  marine  limestone,  and  would  as 
the  gypsum  envelope  particular  vegetables  and  animals.  Last¬ 
ly,  silica  being  distributed  irregularly,  by  means  of  mineral  wa¬ 
ter,  was  precipitated  in  particular  localities,  and  produced  in  one 
part  of  the  basin,  more  exposed  to  the  afflux  of  river  water,  the 
well  known  siliceous  limestone,  in  which  fresh  water  fossils  are 


^72  Dr  Drummond  (m  Humanity  to  Animals. 

not  so  great  a  rarity  as  is  commonly  believed.  After  the  cessa* 
tion  of  the  saline  and  lime  formation,  by  the  obstruction  or  ces¬ 
sation  of  the  mineral  springs,  the  deposits  again  began  to  par- 
take  every  where  of  nearly  the  same  nature ;  marly  oyster  beds 
and  sands  completed  the  tertiary  soil  of  Paris,  and  afterwards 
the  basin  became  a  fresh  water  lake,  and  then  only  it  began  to 
be  the  Paris  basin,  for  before  that  period  the  extent  of  the  basin 
was  much  larger,  and  it  communicated  with  the  present  basins 
of  the  Tourraine,  or  the  Loire,  of  the  Calvados,  of  England,  and 
probably  even  of  Belgium  and  the  north  of  Europe. 

( To  be  concluded  in  next  Number.) 


On  Humanity  to  Animals.  By  Jajies  L.  Drummond,  M.  D. 
Professor  of  Anatomy  and  Physiology  in  the  Belfast  Acade¬ 
mical  Institution,  &c. 

[In  a  very  agreeably  Avritten  volume  by  the  author  of  a  popular 
work,  the  “  First  Steps  to  Botany,”  occur  the  following  ex¬ 
cellent  observations  on  an  interesting  topic,  viz.  Humanity 
to  Animals,  which  we  have  much  pleasure  in  laying  before 
our  readers.] 

I  WILL  now  occupy  your  attention  for  a  little  in  making  some 
remarks  on  a  theme  which,  I  fear,  has  seldom  been  submitted 
to  your  consideration,  or  impressed  on  your  mind  as  being  of 
any  moment ;  I  mean  humanity  to  animals, — a  subject  to  which 
I  have  several  times  alluded  before,  but  which  I  shall  now  more 
particularly  press  upon  your  notice.  That  there  are  men  in 
the  world  whose  dispositions  are  diabolically  cruel,  we  have  but 
too  many  proofs.  The  newspapers  contain  weekly  accounts  of 
outrages  committed  against  every  feeling  of  humanity,  both  as 
regards  our  own  species  and  other  animals,  and  which  are  too 
often  committed  without  any  motive  save  the  wanton  indulgence 
of  a  bad  and  cruel  mind  ;  though  I  regret  to  say,  that  if  any 
end  is  to  be  gained,  however  slight,  and  that  even  by  the  exer¬ 
cise  of  the  most  severe  cruelty,  the  latter  forms,  too  often,  no 
bar  whatever  in  the  way  :  hence  it  was  once,  and  I  fear  still  is, 
the  practice,  in  some  places,  to  whip  pigs  to  death,  because  their 

I  flesh  was  thought  to  be  improved  by  it.  In  these  countries, 
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calves  are  drained  of  their  blood,  and  made  to  feel,  by  repeated 
operations,  all  the  miseries  of  exhaustion,  merely  to  make  the 
veal  of  a  whiter  colour.  Lobsters  are  brought  to  market  with 
pegs  of  wood  thrust  into  one  of  their  claw-joints  to  keep  them 
from  opening,  which,  though  it  must  produce  continued  ar»d 
dreadful  pain,  saves  the  slight  trouble  of  tying  them  with  a  bit 
of  cord  ;  and  that  is  enough. 

Your  own  recollection  will  recall  but  too  many  other  examples 
of  cruelty ;  but  if  you  have  not  read  of  the  experiments  made 
by  anatomists  on  living  animals,  you  will  still  have  an  imperfect 
idea  of  the  horrible  excesses  which  are  committed.  The  slightest 
matter  of  the  merest  curiosity  is  made  the  pretext  for  mangling 
living  animals  in  the  most  dreadful  way  that  can  be  imagined.’ 
It  is  not  always,  I  must  observe,  in  consequence  of  a  theory  be¬ 
ing  formed,  and  a  belief  that  if  proved  true  it  might  be  of  im¬ 
portance  to  our  species,  that  experiments  are  made  to  determine 
its  correctness  or  fallacy.  In  France,  especially,  the  most  bar¬ 
barous  cutting  up  of  living  animals  is  pursued  with  a  savage  and 
reckless  enthusiasm,  not  for  the  purpose  of  verifying  a  probable, 
and,  if  true,  important  conjecture,  but  to  ascertain  what  effects 
are  produced  by  such  butchery ; — I  hesitate  not  to  use  the  word, 
for  it  is  the  fittest  that  could  be  selected.  Experiments  of  this 
description  are  unhallowed  in  their  nature,  and  they  will,  almost 
always,  be  unsatisfactory  in  their  result  to  a  rigid  investigator  of 
trutli ;  for  a  conclusion  can  seldom  be  depended  on,  which  is 
derived  from  observation  of  a  mangled  suffering  creature  bleed¬ 
ing  under  the  dissecting-knife. 

That  experiments  have  sometimes  led  to  a  little  increase  of 
certain  knowledge,  I  know ;  but  their  frequent  repetition,  after 
all  has  been  proved  by  them  that  is  necessary,  every  humane 
man  must  deprecate ;  and  still  more  is  it  to  be  regretted,  that 
the  prosecution  of  experiments  on  living  animals  is  recom¬ 
mended  to  students,  to  boys,  as  a  useful  mode  of  employing 
their  time  and  improving  their  minds.  I  can  find  no  excuse  for 
any  man,  who  will  dissect  living  dogs,  rip  up  their  bellies  (or,  as 
the  softened  phrase  is,  lay  open  their  abdomen),  cut  out  their 
stomach,  or  spleen,  or  kidneys,  or  perform  other  dreadful  muti¬ 
lations,  merely  to  satisfy  a  feeling  of  curiosity  ;  and  still  less  do 
I  think  that  he  can  be  excused  for  recommending  such  practices 
to  his  pupils. 
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One  would  suppose  that  the  determining  such  a  question,  as 
whether,  in  vomiting,  the  stomach  acts  alone,  or  is  assisted  by 
the  diaphragm  and  abdominal  muscles,  or  is  altogether  pasave, 
would  scarcely  be  thought  worth  the  sacrifice  even  of  one  dog— 
by  any  man,  at  least,  who  had  ever  himself  felt  what  pain  is, 
were  it  but  that  from  the  prick  of  a  needle,  or  of  a  thorn  lodged 
in  the  finger.  Yet  this  unimportant  matter,  this  subject  of  cu- 
riosity  alone,  which  is  not  of  the  slightest  consequence,  whatever 
way  it  might  be  settled,  has  been  the  cause  of  innumerable  liv- 
ing  dissections,  the  very  least  of  which  is  sufficient  to  make  one’s 
blood  run  cold.  Let  any  one  who  has  ever  experienced  nausea 
and  sickness  for  ten  minutes,  think  what  must  be  the  sufferings 
of  a  creature  whose  belly  is  ripped  open,  and  emetics  injected 
into  its  stomach  ;  or  what  must  be  the  agony  produced  by  cut¬ 
ting  away  its  stomach  altogether,  and  sewing  a  bladder  in  its 
place — thereby  substituting,  for  the  purpose  of  experiment,  an 
artificial  stomach.  These,  and  similar  barbarous,  but  really  use¬ 
less,  experiments,  have  been  repeated  over  and  over,  with  a  per¬ 
severance  which  is  perfectly  disgusting.  Think  of  a  dog  being 
tied  down  to  a  table,  the  whole  fleshy  walls  of  its  belly  being  cut 
away  with  a  knife,  and  experiments  made  on  it  in  that  dreadful 
and  pitiable  state,  for  the  purpose  merely  of  ascertaining  whether 
it  will  vomit  or  not.  “  An  animal,”  Magendie  observes,  “  still 
vomits,  though  the  diaphragm  has  been  rendered  immoveable 
by  cutting  the  diaphragmatic  nerves ;  it  vomits  in  the  same 
manner,  though  the  whole  abdominal  muscles  have  been  taken 
away  by  the  knife,  with  the  precaution  of  leaving  the  linea  alba 
and  the  peritoneum  untouched.”  * 

Now,  you  will  observe,  that  I  do  not  mean  to  inculcate  the 
positive  abstinence  from  experiments  on  any  account  whatever, 
for  there  may  be  circumstances  which  will  fairly  warrant  their 
adoption,  though  a  humane  or  just  man  will  never  have  recourse 
to  them,  either  for  the  purpose  of  determining  a  question  of 
mere  curiosity,  or  of  light  importance ;  neither  will  he  repeat 
them  unnecessarily.  But  the  practice,  especially  of  the  French 
physiologists,  is  very  different.  They  torture  animals  innumer¬ 
able,  almost  without  end  or  aim,  farther  than  hoping  to  get  at 
something,  like  a  child  who  breaks  a  watch  in  pieces,  thinking 
to  obtain  thereby  a  knowledge  of  the  reason  why  it  ticks.  Many 
•  Mageiidie’s  Physiology,  translated  by  Dr  Milligan,  ed.  3.  p.  287. 
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hundred  dogs  have  been  dissected  alive,  to  prove  whether  the 
stomach  is  active  or  passive  in  vomiting ;  but  I  would  ask, 
When  an  animal  is  writhing  in  agony,  struck  with  dismay  and 
astonishment,  with  its  belly  opened,  and  its  bowels  exposed  to 
the  atmosphere,  are  we  to  expect  that,  in  all  the  horrors  of  this 
situation,  the  stomach  will  exhibit  itself,  or  perform  its  functions 
just  as  if  nothing  had  happened  ?  I  cannot  believe  it ;  and  if 
ten  thousand  such  experiments  as  this  were  made,  there  still 
will,  and  must  be,  a  want  of  proof.  The  stomach  may,  in  such 
drcumstances,  be  passive,  though  in  the  natural  state  of  the  ani¬ 
mal,  it  may  be  active  in  vomiting ;  and,  in  fact,  after  all  the 
cruelties  which  have  been  practised  by  physiologists,  we  do  not 
at  this  moment  know  whether,  in  the  natural  and  unmutilated 
state  of  an  animal,  the  stomach  contracts  in  vomiting  or  not ; 
and,  fortunately,  this  of  not  one  straw’s  consequence  *. 

I  believe,  also,  that  little  or  no  confidence  is  to  be  placed  in 
the  accuracy  of  conclusions  respecting  the  natural  functions  of 
viscera  drawn  from  observation  of  what  occurs  in  animals  lalx)ur- 
ing  under  extreme  suffering  and  terror.  The  pancreas,  for  ex¬ 
ample,  has  always  been  considered  as  a  gland  similar  to  those 

•  Since  writing  the  above,  I  have  noticed  the  following  very  satisfactory 
remarks  on  this  subject,  in  the  seventh  edition  of  C.  Bell’s  Anatomy  and 
Physiology  of  the  Human  Body,  vol.  iii.  p.  275. 

“  There  is  a  very  curious  experiment  by  M.  Magendie,  which  has  much 
puzzled  physiologists.  He  cut  out  the  stomach  of  a  large  dog,  and  substi¬ 
tuted  in  its  place  a  bladder,  which  he  fastened  to  the  oesophagus,  and  having 
excited  vomiting,  by  pouring  emetic  solution  into  the  veins,  the  contents  of  this 
bladder  were  discharged  as  from  the  natural  stomach.  The  conclusion  has 
been  too  hastily  formed,  that  the  stomach  has  therefore  nothing  to  do  with 
the  action  of  vomiting.  But  it  ought  to  be  recollected,  that  the  bladder  re¬ 
presents  a  relaxed  stomach,  whereas  the  stomach  is  muscular  and  active,  and 
capable  of  resisting  the  action  of  the  abdominal  muscles  and  diaphragm,  un¬ 
less  there  be  a  consent  of  the  action  of  the  stomach,  and  the  action  of  the 
muscles  of  respiration.  Thus,  if  we  could  suppose  that  a  man  had  a  distend¬ 
ed  bladder  for  a  stomach,  whilst  he  exerted  himself  forcibly  and  retained  his 
breath,  the  contents  would  be  discharged.  So  would  they,  if  he  lay  with  his 
belly  over  a  yard-arm.  But  no  such  discharge  takes  place  from  the  natural 
body,  because  the  upper  orifice  of  the  stomach  resists  t  This  resistance  does 
not  take  place  in  vomiting ;  and,  therefore,  I  say,  the  stomach  has  to  do  with 
vomiting,  in  spite  of  all  the  cruelties  which  have  been  committed.  The 
lower  orifice  is  contracted,  the  coats  of  the  stomach  are  contracted,  and  the 
upper  orifice  is  relaxed  in  the  act  of  vomiting,  while  the  power  of  ejecting 
the  contents  is  very  principally  owing  to  the  violent  throws  and  contractions 
of  the  abdominal  muscles  and  diaphragm.” 
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which  produce  the  saliva,  but  whether  its  secretion  were  exactly  I 
the  same  or  different,  its  large  size  is  a  pretty  good  presumptive 
proof  that  the  quantity  of  fluid  it  prepares  is  not  very  small. 

The  duct  or  tube  through  which  the  pancreas  empties  its  se¬ 
creted  fluid,  opens  into  the  first  of  the  small  intestines;  now,  if 
a  dog  be  tied  down,  and  his  abdomen  be  laid  open,  or,  as  I  have 
already  remarked,  if,  in  vulgar  phrase,  his  belly  be  ripped  up, 
the  hands  introduced  among  his  bowels,  and  the  portion  of  in¬ 
testine  to  which  the  pancreatic  duct  goes  be  slit  open,  can  I,  in 
fairness  and  truth,  trust  to  any  result  in  this  case  which  maybe 
obtained  from  observation  of  the  quantity  of  fluid  secreted  by 
the  gland  during  so  horrible  a  process  ?  I  say,  it  would  be  un- 
philosophical  to  have  any  such  trust,  and  I  would  look  on  aU  \ 
most  all  opinions  formed  on  data  so  unnatural,  as  unsatisfac¬ 
tory  and  valueless.  Mageudie  thus  describes  his  mode  of  , 
collecting  this  fluid  : — “  I  lay  bare  the  orifice  of  the  canal 
in  a  dog,  I  wipe  the  surrounding  mucous  membrane  with  a 
very  fine  cloth,  and  I  wait  until  a  drop  of  liquid  passes  out ;  j 
as  soon  as  it  appears,  I  suck  it  up  with  a  pipette,  an  instru¬ 
ment  used  in  chemistry.  In  this  manner  I  have  succeeded 
in  collecting  some  drops  of  pancreatic  juice,  but  never  enough 
to  analyse  it  according  to  rule.”  He  also  says,  “  \^’hat  I 
have  been  most  struck  with  in  endeavouring  to  procure  pan- 
creatic  juice,  is  the  smallness  of  the  quantity  which  it  forms;  a 
drop  scarcely  passes  out  in  half  an  hour,  and  I  have  sometimes 
waited  longer  for  it.  It  does  not  flow  more  rapidly  during  di¬ 
gestion  ;  but,  on  the  contrary,  it  seems  slower.  I  think  it  is 
generally  more  copious  in  young  animals.”  *  At  page  212,  * 

however,  of  the  same  work,  the  account  of  the  quantity  secreted  j 

is  a  little  different.  “  Sometimes,”  he  says,  “  a  quarter  of  an  hour  1 

passes  before  a  drop  of  the  fluid  springs  from  the  orifice  of  the  i 

canal  which  pours  it  into  the  intestine ;”  and  in  the  next  para¬ 
graph,  he  observes,  that  he  has  seen  “  the  flowing  of  the  pan-  t 

creatic  fluid  take  place  in  certain  cases  with  considerable  rapi-  [ 

dity.”  The  term  considerable  rapidity  is  very  vague ;  but  it  | 

shows  that  the  secretion  was  in  some  cases  much  more  copious  f 

than  in  others,  and  is  a  farther  proof  of  the  great  uncertainty  I 

that  always  must  and  will  attach  to  experiments  of  this  character,  i 

But  it  may  be  objected,  that  a  similar  exposure  of  the  bile-  f 

•  Magendie’s  Physiology,  translated  by  Rlilligan,  ed.  3.  p.  457-  | 
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duct  shows,  that  the  bile  is  constantly  pouring  from  it  into  the 
intestine.  But  if  we  suppose,  as  has  been  generally  done,  that 
the  pancreas  is  in  truth  a  salivary  gland,  we  may  readily  con¬ 
ceive  that,  as  in  those  of  the  mouth,  the  effect  of  terror  and 
acute  pain  will  be  to  suspend  its  action  ;  for  every  one  knows 
that  both  of  these  cause  a  great  decrease  or  suspension  of  the 
flow  of  the  salivary  secretion,  and  an  ardent  desire  to  take  drink. 
This  is  very  obvious  in  tedious  surgical  operations.  If,  there¬ 
fore,  pain  and  terror  suspend  the  action  of  the  salivary  glands 
in  the  mouth,  we  may  well  suppose  that  the  same  causes  will 
suspend  the  secretion  of  the  pancreas. 

I  believe  myself  to  be  amongst  the  last  persons  who  would  be 
inclined  to  throw  any  impediment  in  the  way  of  improvement 
or  knowledge ;  but  I  most  conscientiously  believe,  that  in  at- 
tenDpting  to  excite  your  detestation  of  such  cruelties,  I  am  speak¬ 
ing  the  language  of  truth,  as  well  as  of  mercy.  What,  again, 
is  to  be  expected  of  a  young  medical  man  who  acquires  a  taste 
for  dissecting  living  animals .?  Is  that  the  way  to  pursue  his 
studies  w'ith  advantage  ?  Is  it  not  most  likely  to  draw  him  from 
the  legitimate  study  of  his  profession  ?  In  place  of  storing  his 
mind  with  a  knowledge  of  chemistr3/,  materia  medica,  human 
anatomy,  and  the  other  fundamental  branches  of  medicine  and 
surgery,  he  is  employing  his  time  in  cutting  up  living  cats  and 
dogs,  in  the  hope,  perhaps,  that  he  too  may  become  a  discoverer ; 
or  as  likely,  it  may  be,  from  mere  idleness.  I  am  sorry  that,  in 
our  own  islands,  it  is  common  among  teachers  of  anatomy  to 
recommend  the  practice  of  vivisection  to  their  students ;  but 
then,  this  recommendation  is  merely  to  “  make  experiments  on 
the  lower  animals.”  Yes ;  but  this  making  of  experiments  in¬ 
cludes  every  species  of  cruelty  that  the  most  savage  ingenuity 
can  invent :  it  includes  sawing  off  portions  of  the  skull,  and  par¬ 
ing  away  the  brain  in  slices,  to  see  what  effect  is  produced  by 
wounding  one  part  more  than  another  :  it  includes  the  starving 
of  animals  to  death,  for  the  purpose  of  ascertaining  the  appear¬ 
ance  of  their  stomach  :  it  includes  the  tying  of  ligatures  on  the 
bile-duct,  the  thoracic-duct,  the  pylorus,  and  other  parts,  all 
which  is  accompanied  with  excruciating  torture  to  the  victim 
operated  on  :  it  includes  the  laying  bare  of  the  heart,  to  observ'e 
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the  strength  of  its  action,  dividing  nerves,  cutting  away  viscera, 
and  many  other  operations,  which  are  accompanied  with  the' 
direst  cruelty,  and  nine-tenths  of  which,  after  all,  relate  to  mat- 
ters  of  curiosity  alone,  and  lead  to  no  practical  benefit  of  any 
kind.  ’  i 

It  may  be  curious  enough  that,  when  a  particular  part  of  the 
brain  is  wounded,  the  animal  has  a  tendency  to  move  forward ; 
when  *  another,  to  move  backward ;  and  when  a  third  and  a  I 
fourth,  to  turn  round ;  but  I  cannot  think  the  knowledge  of 
these  circumstances  by  any  means  worth  the  price  it  has  cost ; 
and,  after  all,  it  merely  shows  what  takes  place  when  the  brain 
is  denuded,  and  wounded,  and,  consequently,  its  nattiral  func¬ 
tion  deranged,  if  not  destroyed.  Putting  aside  the  sufferings  of 
the  thousands  of  animals  which  have  been  sacrificed  in  experi¬ 
menting  and  exhibiting  these  phenomena  in  lectures  and  demon¬ 
strations,  I  cannot  but  think  that  the  witnessing  of  such  cruelties 
must  have  a  very  demoralizing  effect.  I  cannot  conceive  how 
a  person  can  become  cooly  reconciled  to  the  sight,  let  alone  the 
practice,  of  such  murderous  acts,  and  continue  to  retain  proper 
feelings  of  humanity  for  his  own  species.  In  this  I  may  be 
wrong ;  but  whether  or  not,  I  am  satisfied,  that  to  recommend 
to  students  the  pursuit,  or  even  to  exhibit  to  them  the  view  of 
such  dissections  as  I  have  adverted  to,  is  to  run  the  risk  of  mak¬ 
ing  them  at  once  cruel  and  speculative,  and  at  the  same  time  ne¬ 
glectful  of  those  branches  of  solid  knowledge  which  will  qualify 
them  to  be  truly  useful  in  their  profession. 

I  know  it  is  often  urged,  that  medical  knowledge  has  been 
greatly  improved  by  experimenting  in  this  way  on  animals. 

That  it  has  been  a  little,  I  will  grant,  but  only  a  little,  for  the 
phenomena  which  take  place  in  animals  will  often  not  apply  to 
ourselves  in  the  practice  or  treatment  of  either  wounds  or  dis¬ 
eases.  Experiments  to  determine  the  action  of  poisons,  and  as¬ 
certain  their  antidotes,  are,  perhaps,  or  at  least  were,  more  al¬ 
lowable  than  any  others ;  but  the  discovery  of  the  stomach-pump  i 
is  of  more  value  than  all  that  ever  have  or  could  have  been  < 

made.  And  yet,  so  differently  do  poisons  act  on  differct  ani-  i 

mals,  that  no  observation  drawn  from  their  action  can  be  applie<l 
to  man.  Hemlock,  as  every  one  knows,  is  a  wholesome  food  for  f 
the  goat,  but  it  poisoned  Socrates  ;  while,  on  the  other  hand,  a  |  * 
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dog  will  be  destroyed  by  a  quantity  of  nux  vomica,  which  a  man 
can  swallow  with  impunity. 

That  experiments  on  animals  may  sometimes  be  accounted 
necessary  or  desirable,  I  have  already  admitted ;  and  I  refer 
you  to  Mr  Bell’s  most  admirable  book  on  the  Natural  System 
of  the  Nerves  *,  for  an  example  of  the  true  principles  on  which 
such  experiments  ought  to  be  conducted ; — an  example  where 
the  end  was  legitimate,  and  where  the  humanity  and  good  sense 
of  the  operator  were  such  as  not  to  lead  him  either  to  put  tlie 
animcd  to  extreme  suffering,  in  which  state  little  can  be  depend¬ 
ed  on,  nor  to  any  unnecessary  repetition  of  his  experiments. 

From  what  I  have  now  written,  you  will,  perhaps,  account 
me  morbidly  compassionate ;  and,  indeed,  there  is  so  little  feel¬ 
ing  among  mankind  fur  the  sufferings  of  animals,  that  1  should 
be  rather  surprised  if  you  thought  otherwise.  But  the  true  evil 
is,  that  humanity  is  neglected  to  a  most  culpable  degree.  It  is 
a  virtue  that  is  inculcated  neither  on  youth,  nor  age,  nor  sect, 
nor  party  ;  and,  from  custom,  we  every  day  see,  without  emo¬ 
tion,  acts  of  cruelty  which,  only  that  we  have  been  long  used  to 
them,  would  excite  our  deepest  indignation.  Look,  for  example, 
at  the  treatment  of  the  horse.  That  poor  slave,  so  useful  to 
man,  is  subjected  to  hardship,  pain,  and  suffering,  to  a  degree 
that  would  seem  utterly  incredible,  were  we  not,  all  our  lives, 
accustomed  to  the  sight. 

The  horse's  skin  is  remarkably  sensible,  and  it  is  only  after 
the  daily  or  hourly  infliction  of  the  whip  for  years,  that  it  at 
last  becomes  comparatively  callous.  Pampered,  perhaps,  in  his 
better  days,  he  passes  successively  from  hand  to  hand,  every 
new  change  of  his  condition  being  a  change  for  the  worse,  from 
one  step  of  misery  and  hardship  to  another,  till  curtailed  of  more 
than  half  his  days,  he  at  last  gets  freed  from  the  brutal  unfeel¬ 
ing  tyrants  under  whom  he  dragged  out  his  weary  existence. 
The  wanton  infliction  of  pain,  too,  on  the  horse,  is  exercised  in 
a  most  shameful  manner.  One  might  suppose,  to  observe  the 
conduct  even  of  many  well  educated  men,  that  they  thought  him 
merely  intended  by  nature  to  undergo  a  life  of  flogging,  buffet- 

*  An  Exposition  of  the  Natural  System  of  the  Nerves  of  the  Human 
&c.  By  Charles  Bell 
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ing,  and  fatigue.  Then  look  at  the  merciless  rate  of  travelling, 
and  the  inhuman  loads  which  have  to  be  dragged  along  under 
the  perpetual  torture  of  the  whip.  Lift  up  the  collar,  and  see  the 
red  raw  flesh,  which,  at  every  step,  receives  a  new  wound  from 
the  pressure  and  friction  of  that  part  of  the  harness.  Recollect 
the  pain-  produced  by  the  slightest  touch  on  your  own  skin, 
when  rendered  raw  by  a  blister  or  other  means,  and  try  to  con- 
ceive  what  must  be  the  sufferings  of  thousands  of  stage-coach 
and  other  horses,  under  the  united  miseries  arising  from  abraded 
skin,  excessive  fatigue,  daily  cutting  with  the  whip,  and  often, 
what  is  equally  bad,  the  wanton  brutality  of  ostlers  and  stable- 
boys  ! 

If  an  animal  were  tied  to  a  stake,  and  flogged  regularly  four 
hours  a  day,  who  would  not  exclaim  against  the  brutality  of  the 
act  ?  Yet  the  horse,  in  innumerable  instances,  suffers  far  worse, 
and  no  one  cares.  Besides  a  much  longer  infliction  of  the  whip, 
in  many  cases,  there  is  the  excessive  fatigue,  a  feeling  even  worse 
than  pain ;  it  is  suffering  of  a  very  intolerable  kind :  yet  so  little 
is  our  humanity,  that  driving  a  horse  to  death,  if  he  be  old  at 
least,  and  his  strength  gone,  so  that  the  pecuniary  sacrifice  is  not 
great,  is  a  matter  of  almost  perfect  indifference ;  and  in  stage¬ 
coaches,  generally  Jspeaking,  the  horses  are  driven  with  calculat¬ 
ing  nicety  so  far  as  nature  will  hold  out,  without  actually  giving 
way  altogether  under  the  accumulated  suffering  and  exhaustion. 

The  want  of  humanity  to  animals,  which  is  every  where  so 
glaring,  cannot,  I  think,  be  a  natural  defect  of  the  human  mind, 
but  is  the  offspring  of  a  wrong  education,  and  an  unjust  and  ar¬ 
rogant  conceit  that  man  is  the  only  being  of  any  consequence  in 
this  world ;  and  that  it  matters  not  what  becomes  of  others,  or 
what  they  may  suffer,  provided  he  reap  the  slightest  beneft 
Some  anatomists  even  hold  out  as  one  reason  for  making  expe¬ 
riments  on  animals,  their  not  being  destined  to  immortality.  But 
if  they  be  indeed  “  the  beasts  which  perish,”  should  not  justice 
teach  us  to  render  their  temporary  lot  as  easy  as  possible  ?  Man 
may  persecute  man,  but  hope  will  still  lie  in  the  bitter  cup,  and 
visions  of  brighter  times  will  illumine  the  present  gloom  of  misery. 
The  slave,  writhing  under  the  whip  of  a  savage  master,  may  in¬ 
dulge  in  the  inspiring  thought  of  being  at  length  released  by 
death  from  the  cruelty  of  his  persecutor,  and  of  enjoying  for 
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ever  the  happiness  which  he  in  vain  had  prayed  for  here.  The 
prisoner,  chained  in  fetters,  and  languishing  out  his  life  in  a 
dungeon,  lives  in  expectation,  that  should  he  not  be  restored  to 
freedom,  death  will  at  length  strike  off’  his  bonds,  and  usher  him 
to  eternal  bliss.  But  what  counterbalance  to  its  misery  has  the 
poor  brute,  whose  life  is  one  continued  unbroken  series  of  suff’er- 
ing  ?  It  has  no  heaven  to  look  to,  no  bright  anticipation  of  a 
period  when  misery  shall  cease,  and  happiness  be  enjoyed.  Its 
life  is  its  little  all,  and  that  the  general  tyrant  renders  a  curse  to 
it  while  it  lasts,  or  takes  from  it  by  an  infliction  of  the  severest 
torments  But  the  lower  animals  are  “  the  beasts  which  perish," 
and,  therefore,  not  to  be  cared  for  further  than  they  can  be  use¬ 
ful  to  us.  I  will  not  attempt  to  argue  the  question,  whether 
death  annihilates  them  or  not,  but  there  are  very  wise  men  in 
the  world  who  think,  that  as  much  proof  lies  on  the  one  side  as 
on  the  other ;  and,  at  all  events,  a  benevolent  mind  will  pity 
their  sufferings,  and  attempt  to  relieve  them,  whether  they  pe¬ 
rish  or  not. 

I  hope  that  what  I  have  said  resjiecting  the  exercise  of  hu¬ 
manity  to  animals,  will  awaken  your  attention  to  that  virtue. 
Neither  punishment,  indeed,  nor  reward,  are  any  where  held 
out  as  inducements  to  its  practice;  but  it  is  therefore  not  less  a 
virtue,  and  you  will  have  the  satisfaction,  at  any  rate,  of  doing 
good  Jxrr  its  own  sake,  a  thing,  I  fear,  of  not  common  occurrence 
in  the  present  constitution  of  things.  The  brutal  sports,  which 
were  formerly  so  frequent,  especially  bull-baiting,  bear-baiting, 
badger-hunting,  and  cock-fighting,  have  been  greatly  lessened, 
which,  I  suppose,  is  owing  to  the  more  general  diffusion  of  use¬ 
ful  knowledge  among  all  classes,  especially  the  better.  The 
lower  orders  have  not  the  same  encouragement  in  pursuing  these 
detestable  sports  from  their  superiors  in  wealth  and  consequence 
as  formerly,  and  hence  their  frequency  has  abated.  The 'still 
more  brutal  practice  of  prize-fighting,  I  am  glad  to  see,  is  also 
on  the  decrease ;  and  I  entertain  some  hope  of  yet  seeing  the 
time  when  one  may  express  disapprobation  of  such  inhuman 
brutalities,  without  being  considered  either  foolish  or  ridiculous. 

I  exceedingly  regret  that  so  much  more  remains  to  be  said  on 
the  subject  of  this  letter ;  but  it  would  be  painful  for  you,  as 
well  as  me,  to  dw’ell  any  longer  upon  it:  it  appears  but  too  plain, 
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that  so  much  cruelty  continuing  still  to  be  practised  in  this  age 
of  civilization  and  knowledge,  shows  that  something  generally 
and  radically  bad  exists  in  the  usual  mode  of  forming  the  minds 
of  youth  ♦. 

*  The  following  note,  attached,  along  with  many  others  characterised  by 
much  learning  and  research,  to  a  sermon  by  my  brother,  entitled,  “  Humanity 
to  Animals,  the  Christian’s  duty,  a  Discourse  by  William  Hamilton  Drum¬ 
mond,  D.  D.”  published  1 830,  may  be  introduced  here  with  advantage. 

Many  divines  of  distinguished  reputation  have  advocated  the  cause  of  ani- 
nials,  but,  strange  to  tell,  not  always  with  the  approbation  of  their  hearers. 
In  1772,  the  Rev.  James  Granger  preached  a  sermon  on  this  subject,  in  the 
parish  church  of  Shiplake,  in  Oxfordshire.  This  sermon  he  published,  for  the 
singular  reason  that  it  had  offended  all  who  heard  it,  as  he  himself  informs 
us  in  the  folloa  ing  postscript : — “  The  foregoing  discourse  gave  almost  uni¬ 
versal  disgust  to  two  considerable  congregations.  The  mention  of  dogs  and 
horses  was  considered  as  a  prostitution  of  the  dignity  of  the  pulpit,  and  a 
proof  of  the  author’s  g;rowing  insanity.  •  •  •  It  is,  with  great  humility, 
submitted  to  the  judgment  and  candour  of  the  public,  and  particularly  to  the 
cool  consideration  of  those  who  were  pleased  to  censure  it,  and  by  whose  dis¬ 
approbation,  without  any  premeditated  design  of  the  author,  it  now  sees  the 
light.”  It  was  dictated,  he  says,  by  his  heart ;  and,  assuredly,  it  contains 
nothing  offensive  to  good  feeling  or  good  taste,  to  morality  or  religion,  much 
less  to  the  dignity  of  the  pulpit.  It  is  prefaced  by  a  dedication  to  T.  B.  Dray, 
man,  written  in  a  strain  of  original  caustic  humour,  on  the  principle,  I  sup¬ 
pose,  of  Horace : — 

“  lidkulum  acri 

Foitius  et  melius  plerumque  secat  res.” 

As  some  may  be  gratified,  and  others  benefited,  by  its  [lerUsal,  it  is  here 
subjoined 

“  Neiohsour  Tom, 

Having  seen  thee  exercise  the  lash  with  greater  rage,  and  heard  thee 
swear,  at  the  same  time,  more  roundly  and  forcibly  than  I  ever  saw  any  of 
thy  brethren  of  the  whip  in  London,  I  cannot  help  thinking  that  thou  hast 
the  best  right  to  this  discourse.  But  I  am  afraid,  Tom,  that  I  shall  in  some 
parts  of  it  appear  to  thee  to  be  as  great  a  barbarian  as  thou  seemest  to  me  a 
savage.  If  thou  findest  any  hard  words  in  it,  come  to  my  vicarage-house, 
and  I  will  endeavour  to  explain  them  to  thee  in  as  familiar  language  as  thou 
talkest  to  thy  horses.  For  God’s  sake  and  thy  own,  have  some  compassion 
upon  those  poor  beasts,  and  especially  to  the  fore-horse  of  thy  team.  He  is 
as  sensible  of  blows  as  thou  art,  and  ought  not  to  have  been  so  outrageously 
punished  for  turning  aside  into  a  road  to  which  he  was  long  accustomed,  when 
thou  wast  fast  asleep  upon  thy  dray.  If  thou  breakest  any  more  whips  upon 
him,  and  repeatest  thy  horrid  oaths,  wishing  thyself  ‘  damned  and  doubly 
damned,’  if  thou  art  not  revenged  of  him,  I  shall  take  care  that  thou  be 
punished  by  a  Justice  of  the  Peace,  as  well  as  by  thy  own  master  in  this 
world ;  and  give  thee  fair  warning,  that  a  worse  punishment  waits  for  thee 
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With  regard  .to  the  virtue  of  hum^ity  as  exercised  towards 
your  own  species,  I  would  wish  you  to  have  an  ever-present  con¬ 
viction,  that  only  for  circumstances,  you  yourself  might  have 
had  a  very  different  lot  from  what  you  enjoy ;  that  millions  who 
are  sunk  in  ignorance,  and  “  steeped  in  poverty  to  the  very 
lips,”  would,  with  your  opportunities,  have  been  your  equals  or 
superiors  in  usefulness  and  talent ;  that  you  should  always  curb 
with  a  strong  hand  the  suggestions  and  workings  of  an.  over¬ 
weening  self-pride  ;  and  that,  when  you  give  charity  or  advice, 
or  render  your  good  offices  in  any  shape  to  your  less  fortunate 
brethren  of  the  human  race,  you  sliould  act  on  the  pure  and  un¬ 
adulterated  principle  of  doing  good  for  its  own  sake,  and  from 
a  sympathy  of  feeling  for  the  privations  and  misfortunes  of  your 
fellow  men.  An  action,  however  good  or  charitable  it  may  be 
in  its  effects,  if  it  be  performed  either  from  a  hope  of  reward, 
or  through  a  fear  of  punishment,  let  us  call  it  what  we  will,  is 
not  an  act  of  virtue. 


On  tJie  Employment  of  Heated  Air  in  the  Smelting  Iron. 

Among  the  many  discoveries  that  have  of  late  been  made  in 
chemical  science,  there  are  perhaps  few  of  more  practical  import¬ 
ance  than  the  ingenious  application  of  heated  air  in  the  smelt¬ 
ing  of  iron-ore,  either  in  the  immediate  benefit  which  it  will 
confer  on  this  important  art,  or  in  the  various  improvements 
which  it  is  likely  to  lead  to  in  other  operations.  The  following 
is  a  very  brief  outline  of  the  manner  in  which  the  heated  air  is 

in  the  next,  and  that  damnation  will  certainly  come  according  to  thy  call. 
I,  however,  hope  better  things  of  thee,  and  that  all  thy  punishment  will  be 
in  this  life.  It  is  not  likely  that  thy  soul,  when  separated  from  thy  body, 
will  sleep  till  the  day  of  judgment.  According  to  the  doctrine  of  a  very  sen¬ 
sible  man,  it  may  inhabit  the  fore-horse  of  a  dray,  and  suffer  all  the  pain  that 
guilt  and  whip-cord  can  give.  In  a  word,  Tom,  I  advise  thee  to  fall  on  thy 
knees,  and  ask  God  forgiveness  for  thy  cruelty  and  thy  oaths,  and  to  be  care¬ 
ful  for  the  future  not  to  sleep  upon  the  road ;  to  drink  less  ale,  and  no  drains ; 
so  shalt  thou  save  thy  whips  and  thy  horses,  thy  body  and  thy  soul. 

“  I  am,  Tom,  thy  frieud  and  well-wisher, 

“  James  Geanoer.” 
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applied  in  some  of  the  iron-works  where  this  method  of  work¬ 
ing  the  ore  has  been  introduced. 

The  air  is  blown  by  cylinder  bellows  in  the  usual  manner, 
but  before  entering  the  smelting  furnace  it  passes  through  pipes 
of  cast-iron,  heated  to  redness,  which  are  altogether  about  thirty 
feet  in  length,  and  three  feet  in  diameter.  They  are  usually 
made  in  three  or  four  pieces,  joined  together  by  apertures  con- 
siderably  less  than  three  feet  in  diameter,  and  placed  horizon¬ 
tally,  or  in  whatever  manner  the  local  arrangements  about 
the  furnace  may  render  most  convenient.  A  brick  arch  is 
then  thrown  round  the  pipes,  leaving  a  free  space  of  about 
eight  inches  and  upwards  between  it  and  them,  and  two  or 
more  furnaces  constructed,  so  as  to  heat  the  pipes  in  the 
archway,  the  flues  playing  into  it,  and  terminating  in  a  com-  | 

mon  vent  at  the  farther  extremity.  They  may  be  considered,  I 

therefore,  as  placed  on  the  floor  of  a  long  and  narrow  rever-  | 

beratory  furnace,  about  six  feet  high,  and  nearly  of  the  same  I 

breadth,  being  at  the  same  time  protected  by  fire  bricks  when  I 

they  might  be  injured  by  the  direct  flame  of  the  furnaces.  I 

The  iron-ore  is  smelted  according  to  this  plan  with  little  more  1 

than  half  the  coal  necessary  when  the  furnaces  are  worked  with  I 
£ur  in  the  usual  manner  ;  the  small  coal  which  is  sold  at  an  in-  p 
ferior  price  is  found  quite  sufficient  for  heating  the  pipes.  F 

It  has  also  been  ascertained,  that  there  is  no  difficulty  in 
smelting  the  iron  ore  with  common  coal  instead  of  coke,  and  in  ; 
some  furnaces  at  present  in  use,  no  coke  whatever  is  employed, 
so  that  it  is  probable  the  trouble  and  expense  attending  its  pre¬ 
paration  will  be  unnecessary.  It  is  likewise  in  contemplation 
to  endeavour  to  reduce  the  iron-ore  at  once  in  the  furnace,  with¬ 
out  any  previous  calcination,  and  the  proprietors  of  some  of  the  ; 
iron-works  seem  to  entertain  little  doubt  that  they  will  be  sue-  | 
cessful  in  their  attempt.  | 

The  great  effect  produced  by  the  heated  air  in  these  furnaces  I 
must  be  attributed  to  the  circumstance  that,  according  to  this 
plan,  a  higher  temperature  can  be  more  easily  excited  and  ? 
maintained,  than  when  the  blast  is  supplied  with  air  at  the  ordi¬ 
nary  temperature  of  the  atmosphere.  And  the  great  saving  of 
fuel  we  would  presume  does  not  arise  from  a  greater  qtiantity  | 
of  heat  being  evolved  from  a  given  quantity  of  coke  or  coal  in  1 


XUM 


185 


in  the  Smehing  of  Iron. 

the  one  case  than  the  other,  but  from  the  greater  intensity  of 
temperature  that  prevails  when  the  heated  air  is  employed,  in¬ 
suring  the  more  steady  and  certain  action  of  the  charcoal  on  the 
calcined  ironstone,  less  or  none  being  exhausted  without  any 
adequate  return,  i.  e.  consumed  at  an  inferior  temperature,  with¬ 
out  affecting  the  ore  in  contact  with  it.  It  is  possible,  however, 
that  the  absolute  quantity  of  heat  evolved  may  differ  according 
to  the  temperature  at  which  an  inflammable  substance  is  con¬ 
sumed,  though  no  precise  experiments  have  been  made  to  de¬ 
termine  this 

If  we  consider  the  quantity  of  air  required  for  the  combustion 
of  common  inflammable  matter,  we  shall  be  better  able  to  ap¬ 
preciate  the  important  effects  which  must  arise  from  the  use  of 
heated  air.  Let  us  suppose  that  coke  alone  is  used  in  the 
smelting  furnace,  and  that  carbonic  oxide  is  the  sole  product  of 
the  combustion  in  that  part  of  the  furnju  e  where  the  blast  takes 
effect  upon  the  fuel,  then,  even  according  to  this  calculation, 
every  six  parts  of  charcoal  require  no  less  than  thirty-six  of  at¬ 
mospheric  air  for  their  combustion,  this  quantity  containing  on¬ 
ly  eight  parts  of  oxygen.  Accordingly,  though  the  air  may  be 
so  thin  and  attenuated  that  we  are  apt  to  overlook  its  cooling 
influence,  every  portion  of  combustible  matter  mixes  with  six 
times  its  weight  of  cold  air  (air  at  natural  temperatures),  all  of 
which  must  be  heated  to  a  certain  extent  at  the  expense  of  the 
fuel  already  in  a  state  of  combustion,  before  it  can  give  out  any 
heat  by  its  action  on  the  inflammable  matter  of  the  coal.  If, 
agtun,  carbonic  acid  be  the  product  of  the  combustion  when  the 
heat  is  most  powerful,  twice  as  much  air  (seventy-two  parts)  will 
be  necessary  for  every  six  of  charcoal,  or  each  portion  will  require 
twelve  times  its  weight  of  air.  The  first  effect  of  the  introduction 
of  this  large  quantity  of  cold  air,  must  be  to  diminish  the  actual 
temperature  of  the  furnace,  however  much  it  may  add  to  it  im¬ 
mediately  afterwards  as  it  is  consumed.  If,  then,  the  air  be  heated 
before  it  passes  to  the  furnace,  its  temperature  must  be  higher 
than  when  air  is  supplied  in  the  usual  manner,  just  in  propor¬ 
tion  to  the  degree  of  heat  previously  communicated  to  it. 

The  high  temperature  of  the  furnace  not  only  enables  the 
iron-ore  to  be  smelted  with  less  fuel  than  would  otherwise  be 
necessary,  but  by  effecting  a  complete  separation  of  the  scoria? 
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from  the  melted  iron,  may  contribute  also  to  produce  a  purer 
and  more  perfect  pig-iron  ;  as  it  is  possible,  however,  that  under 
these  circumstances  the  iron  may  receive  a  larger  impregnation  of 
the  bases  of  the  earths  which  are  decomposed  in  small  quantity 
during  this  operation,  the  quality  of  the  product  demands  the 
most  careful  examination.  The  specimens  we  happened  to  see, 
so  far  as  we  could  judge  from  bare  inspection,  appeared  excel¬ 
lent. 


Description  of  several  New  or  Rare  Plants  which  have  lately 
flowered  in  the  neighbourhood  of  Edinburgh^  and  chiefly  in 
the  Royal  Botanic  Garden.  By  Dr  Graham,  Professor 
of  Botany  in  the  University  of  Edinburgh. 

\0th  Dec.  1831. 


Arthrostemma  nitida. 

A.  nitida;  caule  sufTruticoso,  erecto,  ramulisque  palulis  tetraaono,  alato, 
pills  culoratis  patulis  hirsutissimo;  fuliis  ovatis,  acutis,  serrulatis,  utrin. 
que  glabris,  superne  nilidis,  nervis  infeme  glanduloso-hispidis;  pedun. 
cuUs  versus  apices  ramoruni  coUectis,  axillaribus,  petiolo  longioribus, 
trifloris;  pelalis  obovatis,  retusis;  antheris  dissiniilibus,  connectivi^ 

^  breve  biauriculato. 

Description. — Root  perenniaL  Stem  erect,  sutfruticose,  quadrangular, 
with  a  narrow  wing  at  each  angle,  red  near  the  bottom,  green  above,  hispid, 
hairs  red,  harsh,  glandular,  tumid  at  the  base,  tufted  longer  and  coarser 
in  the  same  verticel  with  the  leaves.  Branches  spreading,  ascending. 
Leaves  (3  inches  long,  2  broad)  decussating,  ovate,  acuminate,  5-ribbed, 
much  veined  and  wrinkled,  dark  green  and  shining  above,  paler  below, 
petioled,  glabrous  excepting  on  the  lower  surface  of  the  nerves  and  veins, 
which  is  glanduloso-hispid ;  petioles  short,  suberect.  Flowers  collected 
at  the  extremities  of  the  shoots,  where  they  arise  from  the  axils  of  di. 
minished  leaves,  peduncled;  peduncles  in  structure  and  form  like  minute 
branches,  about  twice  as  long  as  the  petioles,  3-flowered,  pedicels  nearly 
awanting.  Bracteee  single  on  the  outside  of  each  of  the  lateral  pedicel^ 
and  two  small,  opposite,  at  the  base  of  the  calyx,  showing  a  tendency  to  a 
farther  subdivision  of  the  inflorescence,  ovato-elliptical,  glabrous,  ciliated, 
nerved.  Calyx  nearly  cylindrical,  glanduloso-hispid,  indistinctly  ribbed ; 
limb  4-parted,  segments  spreading,  deltoideo-acuminate,  ciliated,  ciliae  glan¬ 
dular.  Corolla  pale  lilac,  petals  distant,  obovato-eUiptical,  retuse,  faintly 
nerved.  Stamens  8,  inserted  alternately  within  and  between  the  petals 
into  the  mouth  of  the  calyx ;  filaments  colourless,  erect,  glabrous,  flattened, 
slightly  declined,  about  half  the  length  of  the  petals ;  anthers  in  the  bud 
bent  forward,  compressed  dorsally,  the  larger  passing  between  the  calyx 
.  and  ovarium,  and  ^ving  their  apices  lodged  in  cavities  on  the  outside  of 
this,  when  expanded  compressed  laterally,  and  wrinkled  in  front,  bent  at 
an  acute  angle  with  the  filaments,  arched,  their  apices  ascending,  perfo- 
rated  with  a  single  pore,  connective  with  two  short  blunt  auricles  at  the 
base,  unequal,  four  large  and  brownish-yellow,  four  small  yellow,  more 
erect.  Stigma  minute,  divided  transversely,  pubescent.  Style  rather 
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longer  than  the  filaments,  declined,  ascending  at  the  apex.  Germen  free 
above,  adhering  below,  having  a  few  hairs  upon  its  apex,  tetralocular. 
Ovules  numerous. 

This  plant  was  raised  at  Mr  Neill's  garden,  Canonmills,  from  seeds  sent 
to  him,  in  1 829,  by  Mr  John  Tweedie,  formerly  head.gardener  at  Eglin- 
lon  Castle,  Ayrshire,  and  now  of  the  Retiro,  Buenos  Ayres.  The  pac¬ 
ket  was  marked  in  Mr  Tweedie’s  handwriting,  “  Herbaceous  Melastoma, 
from  damp  woods  of  the  Banda  Oriental.”  The  plants  came  up  freely  in 
the  summer  of  1830;  but  none  shewed  flower  till  July  1831,  when  se¬ 
veral  flowered  equally  well  in  the  cold  frame  and  in  the  greenhouse. 

Stylidium  scandens. 

“  I.  Capsula  ventricosa,  subovata,  nunc  sphserica  vel  oblonga. 

“  I.  U.  Folia  scapi  vel  caulis  verticillata.  Calycis  labia  (|)  partita. 

“  S.  scandens;  caule  scandente,  foliis  linearibus  apice  spirali  cirrhoso, 

“  fauce  coronata,  labello  appendiculato,  columna  supeme  pubescente.” 
— Brown,  Prodr.  570. 

Description _ Root  perennial.  A7cm(18inches  high)  slender,  shining,  red, 

glabrous,  branched.  Leaves  (34  inches  long)  verticelled,  crowded,  linear, 
channelled,  mucronate,  rolled  back  at  the  apex  in  form  of  a  eirrhus,  throw¬ 
ing  out  long,  filiform,  single,  unbranched,  red  and  shining  roots  from 
their  axils.  Braclets  green,  adpressed,  one  below  each  pedicel,  and  two 
sub-opposite  above  its  middle,  the  former  small,  ovato-acuminate,  or 
larger  and  subulate,  the  latter  ver^-  minute  and  scale-like.  Corymbose  ra¬ 
cemes  erect,  clustered  at  the  extremities  of  the  branches.  Pedicels  (3-9 
lines  long)  spreading,  single-flowered,  red,  glabrous,  filiform.  Calyx  su¬ 
perior,  bilabiate,  |-partite,  green,  glabrous,  adpressed,  segments  ellipti¬ 
cal,  with  paler  edges,  ciliated.  Corolla  (about  10  lines  across)  mono- 
iietalous;  tube  epigynous,  nearly  colourless,  twice  the  length  of  the  ca¬ 
lyx;  limb  6-partite;  labellum  pale,  reflected,  ovate,  acute,  fnnged  with 
glandular  hairs,  auricled,  auricles  spreading,  very  slender,  subulato-filiform, 
rose-coloured,  twice  the  length  of  the  labmlum,  with  a  few  glandular  hairs 
near  their  bases,  under  a  high  magnifying  power  appearing  rough  and 
serrulate ;  other  segments  of  the  corolla  mac  and  imbrlcated'in  the  bud, 
afterwards  rose-coloured,  paler  below,  darker  in  the  throat,  spreading  or 
slightly  reflected,  obovate,  sparingly  ciliated,  crenate  at  the  apex,  the 
two  next  the  labellum  crowned  with  an  erect,  generally  emarmnate  sub- 
spathulate  scale,  the  two  others  naked.  Column  terminal,  reflected  over 
the  labellum,  and  irritable,  flat,  white  at  its  base,  lilac  in  the  middle, 
yellow  towards  its  extremity,  and  there  especially,  but  slightly  also 
on  its  upper  surface,  glanduloso-pubescent.  Anth^s,  after  bursting, 
brownish-yellow,  surrounded  by  a  tuft  of  shining,  transparent,  at  length 
yellow  pubescence,  bilobular,  lobes  divaricating,  elliptical,  pointed  at 
the  lower  extremity,  bursting  along  the  front.  Stigma  in  the  centre 
between  the  anthers,  green,  at  first  hidden  and  small,  but  afterwards 
much  enlarged,  capitate  and  raised  upon  a  conical  neck,  pubescent.  Ger¬ 
men  green,  becoming  reddish-brown  when  ripe,  ovate,  glabrous,  unilocu¬ 
lar  ;  ovules  placed  on  a  round  central  receptacle,  having  the  mere  rudi¬ 
ments  of  a  dissepiment  at  its  base. 

This  very  pretty  species  of  a  singular  and  interesting  genus,  was  raised  at 
the  Botanic  Garden,  Edinburgh,  from  seeds  communicated  by  the  late 
Lord  Blantyre,  a  nobleman,  whose  melancholy  death,  in  a  period  of  un¬ 
distinguishing  popular  tumult,  was  deplored  ftr  beyond  the  wide-spread 
circle  which  includes  those  who  had  a  personal  knowledge  of  his  many 
virtues.  They  had  been  received  by  his  Lordship  from  Colonel  Lind¬ 
say,  to  whom,  and  to  Mr  Fraser,  I  owe  the  possession  of  excellent  spe¬ 
cimens  collected  at  King  George’s  Sound.  The  flowers  were  slowly  de¬ 
veloped,  each  remained  long  expanded,  and  appeared  on  one  raceme  in 
succession  during  the  whole  month  of  November.  Other  racemes  are 
now  banning  to  appear,  so  that  I  doubt  not  the  plant  will  be  a  great 
ornament  to  the  greenhouse  during  the  whole  winter. 
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Celestial  Phenomena  from  January  1.  to  April  1.  1832,  calcu¬ 
lated  for  the  Meridian  of  Edinburgh,  Mean  Time.  By 
Mr  George  Innes,  Astronomical  Calculator,  Aberdeen. 

The  times  are  inserted  according  to  the  Civil  reckoning,  the  day  beginning  at  midnight 
—The  Conjunctions  of  the  Moon  with  the  Stars  are  given  in  Right  Atcetuion. 
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Occulfation  of  Planets  and  Stars  of  the  First  Magnitude  by  the  Moon. 
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Proceedings  of  the  Wernerian  Natural  History  Society. 

(Continued  from  the  preceding  Volume,  p.  175.) 

1831,  10. — T-he  Society  commenced  its  twenty-fifth 

Session,  Robert  Stevenson,  Esq.  V.  P.  in  the  Chair. 

The  Secretary  read  a  letter,  communicated  by  Dr  Gillies, 
from  the  Lady  of  an  Officer  at  Malta,  containing  a  sketch  of 
the  new  volcanic  island,  and  also  mentioning  some  remarkable 
particulars  regarding  the  recent  earthquake  at  Samos.  Profes¬ 
sor  Jameson  then  communicated  some  interesting  facts  relative 
to  the  new  volcanic  island,  contained  in  a  letter  from  one  of  his 
correspondents. 

The  Professor  then  mentioned,  1.  The  occurrence  of  what 
was  called  a  “  shower  of  manna”  in  Persia,  and  exhibited  speci¬ 
mens  of  the  substance  which  fell,  and  which  he  stated  to  be  a  kind 
of  lichen,  which  being  loosely  attached  to  rocks,  trees,  or  the  soil, 
had  been  carried  up  into  the  air  by  whirlwinds  :  2.  The  disco- 
very,  by  one  of  his  pupils,  of  a  very  extensive  bed  of  ligneous 
debris,  no  less  than  about  40  feet  in  thickness,  near  to  the  city 
of  Rome,  which,  in  primeval  times,  had  constituted  a  forest 
there,  and  which  had  hitherto  in  a  great  measure  escaped  the 
notice  of  observers  :  3.  The  ascertainment  of  the  fact,  that,  in 
the  mines  of  Freyberg,  the  temperature  uniformly  increases 
with  the  depth  of  the  mine,  proving  that  there  is  an  internal 
source  of  heat :  4.  The  notice  of  a  species  of  Caesalpinia,  the 
pods  of  which  are  fully  equal  to  oak-bark,  for  the  purposes  of 
tanning.  Lastly,  The  Professor  gave  an  account,  which  he 
illustrated  by  sketches,  of  observations  made  by  Dr  Alex.  Turn- 
bull  Christie,  on  the  caves  of  Sicily.  (See  the  present  num¬ 
ber  of  this  Journal,  p.  1.  et  seq.") 

The  Rev.  Dr  Scot  of  Corstorphine  then  read  a  learned  essay 
on  the  Oreb,  or  Raven  of  the  English  Bible. 

Dr  Gillies  read  an  extract  from  a  Buenos  Ayres  newspaper, 
dated  2d  April  last,  giving  an  account  of  the  liberation  and  wel¬ 
fare  of  M.  Bonpland,  the  botanical  companion  of  Baron  Hum- 
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boldt  in  South  America,  and  who  had  been  a  prisoner  at  large 
for  the  last  fourteen  years. 


At  this  meeting,  the  following  gentlemen  were  elected  office, 
bearers  for  the  year  1832  : 


ROBERT  JAISIESON,  Esq.  President. 
Vice-Presidents. 

Dr  John  Boggie.  Dr  Robert  Graham. 

Rev.  Dr  Brunton.  Robert  Stevenson,  Esq. 


Secretary,  Pat.  Neill,  Esq.  Librarian,  James  Wilson,  Esq. 
Treasurer,  A.  G.  Ellis,  Esq.  Painter,  P.  Syme,  Es(j. 


1 


Council. 


Sir  Arthur  Nicolson,  Bart. 
Dr  John  Gillies. 

Rev.  Dr  Scot. 

Dr  C.  Anderson. 


W.  C.  Trevelyan,  Esq. 
Mark  Watt,  Esq. 

Sir  Patrick  Walker. 
AV.  A.  Cadell,  Esq. 


SCIENTIFIC  INTELLIGENCE. 

ZOOLOGY. 


1.  The  Arabian  Horse  and  the  Camel. — It  is  an  erroneous  ^ 
opinion  which  believes  Arabia  to  be  very  rich  in  horses.  Many  | 
tribes  are  wholly  unprovided  with  them,  and  Eurckhardt  sup-  I? 
poses  that  there  do  not  exist  50,000  of  those  animals  between  - 
the  extreme  boundaries  of  the  Euphrates  and  Syria,  a  much  p 
smaller  number  than  the  same  extent  of  ground  would  furnish  r 
in  any  other  part  of  Asia  or  Europe.  The  Syrian  districts,  I 
especially  Hauran,  produce  the  best ;  but  of  pure  Arabian  blood  j 
of  the  choicest  breeds,  few  have  ever  been  exported.  If  a  Be-  " 
douin  wishes  to  express  his  admiration  of  the  speed  of  another’s 
mare,  he  blesses  the  animal  copiously,  and,  addressing  her  mas- 
ter,  says,  “  Go  and  wash  your  mare’s  feet  and  drink  up  the  ; 
water.”  The  best  Arabian  camel,  after  three  whole  days’  ab-  L 
stinence  from  water,  shows  manifest  signs  of  great  distress; 
in  case  of  absolute  necessity,  it  might jposiife/^  go  five  days  with-  ^ 
out  drinking,  but  this  trial  can  never  be  required,  since  there  | 
is  no  route  across  the  Arabian  Desert  in  which  wells  are  farther  t 


Scientific  Intelligence. — Zoology.  193 

distant  from  each  other  than  three  days  and  a  half.  Burck- 
hardt  never  heard  an  instance  of  a  camel  being  slaughtered  for 
the  sake  of  the  water  in  its  stomach.  The  extremity  of  thirst, 
indeed,  induces  the  traveller,  unable  to  support  the  exertion  of 
walking,  to  cling  as  a  last  resource  to  this  serviceable  animal ; 
nor  does  its  stomarh,  unless  on  the  first  day’s  watering,  afford 
by  any  means  a  copious  supply.  The  swiftness  of  the  camel 
has  been  greatly  exaggerated^;  115  miles  in  eleven  hours,  during 
which  occurred  two  passages  over  the  Nile  in  a  ferry-boat,  each 
requiring  twenty  minutes,  is  the  most  extraordinary  perform¬ 
ance  which  Burckhardt  ever  heard  authenticated ;  and  this,  pro¬ 
bably,  has  been  surpassed  by  an  English  trotting  mare.  He 
thinks,  that,  if  left  to  its  own  free  will,  this  animal  would  have 
travelled  200  miles  in  twenty-four  hours ;  twelve  miles  an  hour  is 
the  utmost  trotting  pace  of  a  camel ;  it  may  gallop  nine  miles  in 
half  an  hour,  but  it  cannot  support  that  pace,  which  is  unna¬ 
tural  to  it  for  a  longer  time.  Nothing  can  be  easier  than  its 
common  amble  of  five  and  a  half  miles  an  hour,  and  if  properly 
fed  every  evening,  or  in  case  of  emergency  once  in  two  days, 
it  will  continue  this  pace  uninterruptedly  for  five  or  even  six 
days.  While  the  hump  continues  full,  the  animal  will  endure 
considerable  fatigue  on  a  very  short  allowance — ^feeding,  as  the 
Arabs  say,  on  the  fat  of  its  own  hump.  After  a  long  journey 
the  hump  almost  entirely  subsides,  and  it  is  not  until  after  three 
or  four  months’  repose,  and  a  considerable  time  after  the  rest  of 
the  carcass  has  acquired  flesh,  that  it  resumes  its  natural  size, 
of  one-fourth  of  the  whole  body.  The  full  growth  of  the  camel 
is  attained  at  twelve  years ;  he  lives  forty,  but  at  about  or  under 
thirty  his  activity  declines.  In  Egypt,  camels  are  kept  closely 
shorn,  and  are  guided  by  a  string  attached  to  the  nose-ring. 
Those  of  Arabia  are  seldom  perforated  in  the  nose,  and  readily 
obey  the  short  stick  of  the  rider.  The  camel-saddle  of  ihe 
Arabian  women  is  gaudily  fitted  out,  and  a  lady  of  Nadja  con¬ 
siders  it  a  degradation  to  mount  any  other  than  a  black  camel., 
while  an  iEzenian  beauty  prefers  one  which  is  grey  or  vihite. 
Cautery  to  the  chest  of  the  hump  is  usually  applied  when  their 
broken-winded  caravan-camel  is  exhausted  by  fatigue.  To¬ 
wards  the  close  of  a  long  journey,  scarcely  an  evening  passes 
without  this  operation,  yet  the  load  is  replaced  on  the  following 
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moniing  on  the  part  recently  burned,  and  no  degree  of  pain  in. 
duces  the  patient  animal  to  refuse  or  throw  it  off.  If  it  once 
sinks,  however,  overpowered,  either  by  hunger  or  toil,  it  cannot 
be  compelled  to  rise  again. 


GEOLOGY. 

2.  Subterranean  Temperature — As  you  lately,  in  conversa¬ 
tion,  expressed  a  wish  to  obtain  some  details  regarding  the  ex¬ 
periments  upon  subterranean  temperature,  which  have  been 
carried  on  for  some  time  back  in  some  of  the  Frey  berg  mines, 
under  the  direction  of  M.  Reich,  professor  of  physics  in  the 
Mining  Academy,  I  send  you  a  few  of  the  facts  which  I  was 
able  to  collect  during  my  late  visit  to  that  highly  interesting 
district. — The  mine  to  which  my  observations  were  confined, 
and  in  which  the  most  complete  series  of  experiments  are  gobg 
on,  is  the  Kurprinz,  distant  about  five  miles  south-west  from 
Freyberg.  It  is  one  of  the  three  largest  in  the  district.  There 
are  four  thermometers  in  this  mine,  in  the  Treibschacht,  third, 
fifth  and  eighth  galleries;  of  the  results  of  whose  indications 
the  following  is  a  synoptic  Table,  for  the  twelve  months  which 
preceded  the  date  of  my  visit  on  the  19th  October  1830.  They 
are  observed  three  times  a- week,  on  Monday,  Wednesday,  and 
Friday,  either  at  7  a.  m.  or  12  noon ;  and  every  observatioD 
is  made  and  registered  on  the  spot  by  Steiger  Richter,  the  cap¬ 
tain  of  the  mine. 


During  my  visit  to  the  mine,  I  observed  two  of  the  thermo¬ 
meters,  that  in  the  Treibschacht  and  third  gallery.  The  tem¬ 
perature  of  the  first  was  59°.79  Fahr.  ;  air  of  gallery  being  64°; 
— that  of  the  latter  was  62°. 49;  air  of  gallery  62°. — In  the 
fifth  gezeugstrecke,  at  a  depth  of  634  feet,  is  a  chalybeate 
spring,  nearly  pure,  strongly  impregnated  with  a  large  volume 
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of  free  carbonic  acid ;  I  found  its  temperature  80°.25,  from 
which,  I  was  told  by  the  captain  of  the  mine,  it  never  va> 
ried  all  the  year  round.  Indeed,  it  had  lately  become  more 
copious  in  quantity,  which  had  been  accompanied  with  a 
slight  elevation  of  temperature.  Air  of  gallery,  in  vicinity  of 
spring,  77°.22,  being  heated  by  radiation  from  the  water. — 
As  the  value  of  these  observations  is  greatly  enhanced  by  the 
precision  and  accuracy  with  which  they  are  conducted,  I  shall 
briefly  describe  to  you  the  thermometers  with  which,  and  the 
manner  in  which,  they  are  made.  The  bulb,  and  more  than 
8  feet  of  the  tube,  which  is  altogether  about  4  feet  long,  are 
enclosed  in  a  brass  cylinder  about  half  an  inch  in  diameter,  and 
closed  at  the  lower  extremity.  The  upper  part  only  of  the 
tube,  which  projects  scarcely  a  foot  out  of  the  cylinder,  is  gra¬ 
duated,  but  very  delicately,  so  that  ,^gth  of  a  degree  of  Reau¬ 
mur  is  clearly  distinguishable,  and  smaller  fractions  may  be  cor¬ 
rectly  estimated.  The  space  between  the  non-graduated  part 
of  the  tube  and  the  brass  case  is  tilled  with  tine  sand,  so  as  to 
exclude  completely  the  action  of  the  external  air.  With  these 
precautions,  the  brass  tube  is  sunk  its  whole  length  into  a  hole 
bored  obliquely  into  the  solid  gneiss  rock,  forming  the  walls  of 
the  galleries,  (in  which  little  chambers  have  been  previously 
hewn,  closed  by  a  door,  the  key  of  which  is  only  in  the  hands 
of  the  Steiger),  leaving  only  the  graduated  scale  above  the  surface, 
on  which  the  temperature  may  be  observed.  The  bulb  of  the 
thermometer  is  thus  sunk  3  feet  into  the  solid  rock,  and  completely 
excluded  from  the  air,  both  by  the  sand  between  the  tube  of  the 
thernoometer  and  the  inside  of  the  brass  cylinder,  and  another 
layer  of  sand  with  which  the  interval  between  the  outside  of  the 
cylinder  and  the  walls  of  the  bore  is  tilled  up.  These  thermo¬ 
meters  are  so  delicate,  that,  notwithstanding  these  precautions, 
they  are  affected  momentarily  by  passing  currents  of  air,  and 
even  by  the  too  long  proximity  of  the  observer.  M.  Reich 
proposes  publishing  his  observations  when  he  has  collected  a 
sufficient  number.  He  observed  to  me,  on  our  conversing  on 
the  subject,  that  he  suspected  many  of  the  observations  pub¬ 
lished  on  subterranean  temperature  were  very  deficient  in  the 
precautions  taken  to  ensure  accurate  results.  He  places  very 
little  reliance  on  the  observations  of  Professor  Kuppfer  of  Kasan, 
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which,  he  says,  are  very  superficial,  and  not  carried  on  on  a  suf-  i 
ficient  scale,  or  with  sufficient  precautions,  to  arrive  at  precise  I 
conclusions.  I  am  not  exactly  aware  of  the  mean  annual  tern-  | 
perature  of  Frcyberg;  its  elevation,  you  know,  was  calculated  \ 
hy  Charpeniier  at  1600  Leipzic  feet.  M.  G. 

3.  071  the  Fossil  Deer  of  Ireland;  by  Mr  Hard. — In  the 
autumn  of  1828,  while  some  w’orkmen  were  employed  in  making  = 
preparations  for  planting  the  southern  aspect  of  a  hill  of  loam 
sand  close  to  Enniskerry,  they  dug  up  several  bones  belonging 
to  the  fossil  deer,  C.  megaceros,  which  lay  buried  in  the  loam  at 
the  depth  of  3  or  4  feet  below  the  surface,  and  at  an  elevation 
of  about  40  feet  above  the  level  of  the  bed  of  the  river  which 
runs  at  the  base  of  this  hill.  As  the  persons  into  whose  hands 
these  remains  fell  were  not  aware  that  any  importance  would  be 
attached  to  their  discovery,  the  occurrence  attracted  no  particu¬ 
lar  notice  at  the  time,  in  consequence  of  which  the  greater  part  * 
of  the  bones  were  lost,  or  variously  dispersed,  when  the  above  > 
circumstances  became  known  to  the  Rev.  Robert  Magee,  who, 
after  some  search,  recovered  a  few  bones,  and  a  fragment  of  an  | 
antler.  This  latter  he  presented  to  the  Royal  Dublin  Society, 
in  whose  museum  it  is  deposited.  It  consists  of  the  root  and 
part  of  the  beam  of  the  antler  of  the  right  side ;  its  length  is  ' 
11  inches,  and  its  circumference  at  the  base  10  inches ;  a  por¬ 
tion  only  of  the  brow  antler  remains,  and  is  much  worn,  ap¬ 
parently  by  attrition.  The  bones  found  in  this  place  were  not 
in  that  high  state  of  preservation,  for  which  the  bones  of  this 
animal  are  so  remarkable  when  found  in  marl ;  they  had  less 
specific  gravity,  were  friable  and  powdery  on  the  surface,  and 
their  projections  or  processes  were  generally  worn  off.  Not 
being  able  to  ascertain  whether  duplicates  of  any  particular  bone 
occurred  in  this  instance,  I  have  no  means  of  determining  whe¬ 
ther  these  remsuns  had  belonged  to  one  or  to  several  individuals. 
The  hill  in  which  these  liones  were  found  is  situated  on  the  north 
bank  of  the  river  of  Enniskerry,  opposite  the  village ;  its  height 
is  about  sixty  or  seventy  feet  above  the  river ;  it  is  one  of  a 
series  of  heaps  of  diluvial  gravel,  dispersed  through  an  extensive 
valley,  lying  between  primitive  mountains.  This  gravel  is  com¬ 
posed  principally  of  disintegrated  granite,  intermixed  with  clay, 
and  contains  round  pieces  (»f  secondary  limestone  of  various  sizes, 
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which  is  occasionally  met  with  in  such  quantity,  that  it  is  pro¬ 
fitable  to  collect  and  burn  them.  Through  most  of  the  valleys 
separating  these  gravel  hills,  small  streams  or  rivulets  run  over 
beds  which  often  contain  marl;  such  is  particularly  the  case 
with  respect  to  the  river  of  Enniskerry,  from  the  bed  of  which 
marl,  containing  a  large  proportion  of  carbonate  of  lime,  is  some¬ 
times  raised  as  manure.  The  presence  of  these  bones  in  the 
gravel,  would  seem  to  warrant  the  inference,  that  the  destruction 
of  the  animal  to  which  they  belong  was  owing  to  the  same  cause 
which  conveyed  those  large  heaps  of  sand  and  gravel  to  the  situ¬ 
ation  which  they  at  present  occupy ;  and  that  this  was  the  w'ork 
of  a  vast  inundation  or  deluge,  by  which  the  surface  of  this 
country  was  once  submerged,  appears  to  be  sufficiently  evident 
from  the  very  striking  resemblance  which  these  gravel  hills  bear 
on  a  great  scale,  to  the  smaller  heaps  of  sand  and  gravel  left  in 
the  beds  of  mountain  rivers  after  floods.  The  bodies  of  animals 
overtaken  and  drowned  by  this  inundation,  after  remaining  for 
a  short  time  under  water,  would  naturally  run  into  a  state  of 
putrefaction  ;  and  having  become  inflated  by  tbe  gaseous  fluids 
disengaged  in  their  interior  during  that  process,  they  would  rise 
and  float  on  the  surface  until  the  soft  parts  were  completely  de¬ 
composed,  when  the  bones,  having  their  connecting  media  de¬ 
stroyed,  would  descend  by  their  own  gravity :  and  should  the 
surface  on  which  they  come  to  rest  at  the  bottom  consist  of  a 
soft  material,  they  would  sink  into  this  to  a  greater  or  less  depth. 
It  was  thus,  in  all  probability,  that  the  bones  of  .the  fossil  deer 
came  to  be  deposited  in  their  usual  position  in  the  marl,  at  a 
time  coeval  with,  or  immediately  subsequent  to,  the  formation 
of  that  substance;  while  the  bones  found  in  the  sand  would 
seem  to  owe  their  position  there  to  the  circumstance  of  the  ani¬ 
mal  they  belonged  to  happening  to  have  been  overwhelmed  by 
the  enormous  masses  of  gravel  and  clay  which  the  water  rolled 
before  it  in  the  violence  of  its  first  irruption. — From  2d  edition 
Description  of  the  Fossil  Deer  of  Ireland^  by  John  Hart.,  Esq. 
M.R.I.A.,  ^c. 

4.  New  Volcanic  Isle  in  the  Mediterranean. — In  a  letter  pur¬ 
porting  to  be  from  Lieut.  St  Lamert,  of  the  frigate  Annide,  to 
the  Russian  admiral,  inserted  in  one  of  the  newspapers,  is  a 
short  account  of  this  curious  island.  The  following  passage  in 
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the  notice  is  worthy  of  attention. — “  A  platform,  nearly  above 
the  level  of  the  water,  surrounds  the  isle,  and  renders  it  very 
easy  of  access.  It  is,  however,  not  prudent  to  approach  on  the 
ENE.  and  SW.,  on  account  of  some  detached  portions  of  earth, 
over  which  the  sea  has  begun  to  beat,  at  less  than  half  a  cable’s  ■ 
length  from  the  shore.  The  isle  is  free  from  shoals  on  every 
side;  there  is,  however,  on  the  NE.  a  banli  which  extends  fora 
mile  out ;  but  after  sounding  repeatedly  on  those  parts  of  the 
bank  where  the  yellowish  colour  of  the  water  appeared  more 
prominent,  we  found  a  bottom  at  fifty  fathoms  ;  therefore  the 
isle  may  with  safety  be  closely  surveyed.  Before  the  rising  of  [ 

this  volcanic  hill,  this  bank  did  not  exist.  It  appears,  then,  that  ^ 

the  volcano,  before  it  made  its  explosion  at  the  surface  of  the 
water,  had  raised  up  the  earthy  crust  under  which  it  roared,  | 

and  has  left  behind  it  the  long  train  of  land  which  it  had  driven  | 

up.  On  coming  to  the  level  of  the  sea,  it  has  vomited  a  prodi-  i 

gious  quantity  of  calcined  matter,  and  it  is  thus  that  the  new 
isle  has  arisen.” — Now,  should  this  statement  turn  out  correct, 
it  will  go  far  to  decide  a  much  controverted  point  l)etween  Hum¬ 
boldt,  Von  Bucb,  Daubeny,  and  others,  on  one  side,  and  Nec- 
ker,  Scrope,  &c.,  on  the  other,  since  it  is  evident  that  this  is  a 
case  of  a  crater  of  elevation,  the  existence  of  which  the  latter 
geologists  entirely  deny.  Not  that  the  converse  of  this  would 
follow;  for  Dr  Daubeny,  for  one,  has  never  questioned  that 
there  is  also  such  things  as  craters  of  eruption,  of  which  kind 
this  may  be  an  example.  D. 

6.  Fo.ml  Forest  discovered  at  Rome. — An  interesting  dis- 
covery  has  been  made  by  a  pedestrian  tourist  (a  physician)  in 
the  immediate  vicinity  of  Rome,  namely,  that  of  a  fossil  under¬ 
ground  forest,  above  forty  feet  in  thickness,  and  extending  for 
several  miles.  The  petrific  matter  is  a  calc- sinter,  and  from  the 
layers  of  ligneous  debris  being  freely  intermixed  with  volcanic 
dust,  the  discoverer  of  this  interesting  circumstance  thinks  there 
can  be  little  doubt  but  that  this  colossal  phenomenon  was  occa-  ] 
sioned  by  an  earthquake,  of  which  the  memory  is  lost.  The  i 

description  of  it  is  thus  given  in  a  letter  : — “  Facing  the  north-  I 

ern  extremity  of  the  Pincian  Hill,  on  the  left  of  the  new  road 
near  the  Porta  del  Popolo,  1  was  struck  with  the  peculiar  ap-  * 
pearance  of  the  ground,  and,  on  approaching  it,  I  was  surprised  « 
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to  find  it  formed  of  a  pile  of  petrified  matter,  eighteen  or  twenty 
feet  in  height  by  about  forty  in  length,  entirely  composed  at  the 
lower  part  of  the  petrified  trunks  of  very  large  trees,  lying 
obliquely  forward  and  outward ;  above  which  the  whole  rock 
consisted  of  petrified  branches  and  typolithic  leaves,  intermixed 
in  various  places  with  volcanic  sand  and  gravel.  Some  of  the 
branches  that  lay  in  contact  with  the  volcanic  matter  had  a  sco¬ 
rified  appearance ;  the  ligneous  fibre  is  entirely  consumed,  but 
its  texture  is  perfectly  preserved.  My  surprise  and  joy  at  such 
a  discovery,  to  which  I  believe  I  may  lay  claim,  was  not  lessen¬ 
ed  by  finding  this  fossil  forest  to  extend  up  the  Via  Flaminia  to¬ 
wards  the  Ponte  Molle,  forming,  in  fact,  the  entire  range  of 
precipitous  high  ground  to  the  right  of  the  road,  now  full  forty 
feet  in  thickness.  Before  getting  to  the  bridge  it  branches  off 
still  more  to  the  right,  and  about  a  mile  above  it  there  is  an  in¬ 
terruption  of  this  subterranean  forest,  where  you  perceive,  un¬ 
der  the  petrifactions,  the  original  aqueous  formation  of  the  coun¬ 
try,  consisting  of  cemented  gravel,  sand,  and  clay,  before  it  was 
covered  over  by  the  volcanic  dust,  and  the  forest  we  have  been 
describing.  A  quarter  of  a  mile  higher  up  the  Tiber  you  come 
to  a  mineral  spring,  having  a  somewhat  acid  taste",  which  is  fre¬ 
quented  for  its  medicinal  qualities.  The  petrified  forest  now 
crosses  the  Tiber,  and  you  perceive  detached  parts  of  it  ascend¬ 
ing  in  the  direction  of  the  stream.  The  question  naturally  arises 
in  the  mind.  What  could  have  occasioned  so  singular  a  catas¬ 
trophe  ?  Is  this  the  work  of  an  earthquake,  when  this  part  of 
the  country  was  the  scene  of  the  volcanic  convulsions,  which  so 
many  concomitant  appearances  confirm  ?  The  gigantic  nature 
and  extent  of  the  phenomenon  admit  the  probability  of  the  con¬ 
jecture  ;  the  admixture  of  volcanic  dust  among  the  trunks  and 
branches  of  the  forest  strengthens  the  supposition ;  the  over¬ 
thrown  position  of  the  whole  mass  shews  that  the  event  was  si¬ 
multaneous  ;  and  the  scorched  impressions  on  the  petrifactions 
point  out  the  agency  of  fire.  The  petrifacient  matter  is  calca¬ 
reous,  but  of  a  peculiar  nature,  different  from  any  I  ever  saw 
before.  It  is  of  a  light  brown  colour,  and  very  pulverulent. 
The  upper  parts  of  the  petrifactions  partake  of  the  friable  na¬ 
ture  of  the  petrifacient,  but,  as  it  gets  deeper,  it  becomes  more 
and  more  indurated  by  the  increase  of  the  superincumbent  pres- 
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sure.  The  abrupt  manner  in  which  this  extensive  bed  of  pctri- 
fied  wood  terminates  is  not  one  of  its  least  singularities,  and,  al¬ 
together,  it  is  perhaps  one  of  the  most  curious  facts  of  the  kind 
yet  discovered.”  G.  H.  W. 

6.  Geognostical  and  Geographical  Distribution  of  Minerals, 
— Although  it  is  a  well-known  but  little  regarded  fact,  the 
occurrence  of  one  and  the  same  cfystalline  form  of  a  mineral 
in  particular  localities,  it  is  also  equally  interesting  that  widely 
distant  places  exhibit  the  greatest  agreement  in  their  exterior 
and  in  their  mineral  contents.  The  latter  is  found  to  be  the 
case,  when  we  compare  together  the  minerals  of  North  America 
■with  the  same  species  in  Scandinavia,  particularly  of  Norway 
and  Finland.  The  same  is  the  case  with  other  districts.  Thus 
there  is  not  only  a  striking  agreement  between  the  varieties  of 
gneiss  in  the  Bohmerwald  and  those  of  Scandinavia,  but  also  in 
the  subordinate  beds,  veins,  and  imbedded  masses  of  granite, 
and  the  same  imbedded  minerals  occur  in  these  distant  coun¬ 
tries.  The  red  and  green  garnets,  and  black  augite  and  cocco- 
lite  of  Norway  occur  again  in  the  boundary  between  Moravia  and 
Bohemia  ;  but,  in  the  eastern  half  of  the  Bohmerwald,  there  oc¬ 
cur  albite,  triphane,  petalite,  tantalite,  &c.  The  garnet,  epi- 
dite,  and  hornblende  of  Schriesheim,  in  the  Bergstrasse,  often 
shew  a  striking  resemblance  to  those  of  Arendal ;  and  the  wer- 
nerite,  coccolite,  colophonite,  garnet,  chondrodite,  green  spinel, 
triphane,  petalite,  black  tourmaline,  hornblende,  &c.  of  Massa- 
chussets  in  North  America,  strikingly  resemble  the  same  mine¬ 
rals  found  at  Arendal,  Eger,  and  other  places  in  Norway,  and 
from  Hermala,  Pargas,  and  Ersby  in  Finland. 
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7.  Glasgoxc  Statistics,  1831. — Population,  Births,  Marriages, 
and  Burials. — In  1821,  the  (xipulation  was  147,043.  In  1881, 
202,426,  viz.  males  93,724,  females  108,702 ;  increa.se  in  ten 
years  55,383  souls.  There  are  137  occupations  narrated,  with 
the  number  of  individuals  employed  in  each.  Ages  under  5, 
30,277;  5  to  10,  25,707  ;  10  to  15,  21,211 ;  15  to  20,  20,745; 
20  to  30,  38,185  ;  30  to  40,  26,419  ;  40  to  50,  18,014 ;  50  to 
60,  11,648  ;  60  to  70,  6,920 ;  70  to  80,  2,592  ;  80  to  90,  645 ; 
90  to  100,  58;  100  and  upwards,  5,  viz.  1  male,  4  females. 
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Of  wluU  Country. — Scotch,  163,600 ;  English,  2,919;  Irish, 
35,554;  Foreigners,  353.  Total,  202,426.  There  are  many 
who  consider  the  great  influx  of  Irish  as  detrimental  to  this  part 
of  the  country.  This  may  hold  true  as  regards  weavers  and 
indigent  persons;  but  it  is  only  justice  to  say,  that  but  for  the 
numerous  industrious  Irish  labourers,  the  improvements  of  late 
years  could  not  have  been  carried  on  witli  the  same  beneflcial 
effect. 

“  Pauperism. — The  number  of  paupers  being  5,006,  and  the 
population  202,426,  there  is  one  pauper  for  every  40  P®*"- 

sons.  The  number  of  paupers  being  5,006,  and  the  sum  ex¬ 
pended  for  their  maintenance  or  relief,  L.17,28l  :  18  :  0^,  gives 
L.3 :  9 :  0^  to  each  pauper.  If  the  sum  for  the  relief  of  pau¬ 
pers  was  paid  equally  by  the  whole  non- recipient  population, 
the  proportion  to  each  would  be  one  shilling  and  ninepence  and 
a  small  fraction. 

“  Muslin  Weaving. — This  city  has  long  been  conspicuous 
for  its  trade  and  manufactures,  and  latterly  the  weaving  of  mus¬ 
lin  by  power  has  been  carried  on  to  a  great  extent.  In  August 
1831  four  firms  alone,  viz.  the  Lancefield  Spinning  Company, 
Messrs  Johnstone  and  Galbraith,  James  Finlay  and  Company, 
and  William  Dunn,  employed  2,405  looms.  These  looms,  on 
an  average,  weave  14  yards  per  day.  Allowing  each  loom  to 
work  300  days  in  a  year,  these  four  firms  would  throw  off 
10,101,000  yards  of  cloth,  which,  at  the  average  price  of  4^. 
per  yard,  is  L. 189, 393,  15s.  per  annum. 

“  Post-Office. — In  1709,  the  whole  post  office  revenue  in 
Scotland  was  under  L.2,000.  The  revenue  of  the  Glasgow  of¬ 
fice  in  1781  was  L.4341:4:9;  in  1810,  L.27,598:  6 : 0 ;  in 
1815,  L.34,784:16:0;  in  1820,  L.31,533 :  2 :  3 ;  in  1825, 
L.34,190 : 1 :  7  ;  and  in  1830,  L.34,978  :  9 :  0^.  The  London 
Mml-coach  first  came  to  Glasgow  on  7th  J uly  1788.  Before 
that  time  the  course  of  post  from  London  to  Glasgow  was  five 
days,  the  Glasgow  letters  being  then  brought  round  by  Edin¬ 
burgh,  and  even  detained  there  twelve  hours  till  the  usual  Edin¬ 
burgh  dispatch  was  made  up  in  the  evening. 

“  Number  of  Steam-Engines  in  the  City  and  sidmrhs. — The 
first  steam-engine  used  in  Scotland  for  spinning  cotton  was  put 
up  at  Springfield,  opposite  to  what  is  now  the  Steam- Boat  Quay, 
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at  the  Broomielaw,  in  1792,  by  Mr  Robert  Muir,  for  Messrs 
Scott,  Stevenson,  and  Company,  afterwards  Tod  and  Stevenson. 


In  1831  there  are  356  steam-engines  in  the  city  and  suburbs  i 
applicable  to  manufactures,  collieries,  stone-quarries,  and  steam-  I 
boats.  These  engines  combine  a  force  equal  to  7,366  horse  1 
power.  I 

Stage-Coaches. — In  1763,  with  the  exception  of  two  coaches 
which  ran  between  Edinburgh  and  Leith,  there  was  only  one 
stage-coach  in  Scotland.  It  set  out  once  a  month  from  Edin¬ 
burgh  to  London,  and  was  from  twelve  to  sixteen  days  upon 
the  road.  About  that  time  a  heavy  coach,  drawn  by  four 
horses  in  good  weather  and  by  six  in  bad,  commenced  running 
between  Edinburgh  and  Glasgow  three  times  a -week.  In  a 
short  time  it  ran  every  day,  and  was  from  eleven  to  twelve 
hours  upon  the  road.  At  the  time  this  carriage  started,  there 
was  no  other  public  conveyance  from  Glasgow.  In  April  1831 
there  were  sixty-one  public  carriages  which  left  Glasgow  daily. 
These  carriages  were  drawn  by  183  horses,  and  671  were  kept 
for  completing  the  journeys.  The  carriages  accommodated 
1,010  passengers. 

Steam-Boats. — Till  Henry  Bell  launched  the  Comet  on  the 
Clyde  at  Glasgow,  in  January  1812,  there  were  no  steam-boats 
plying  on  any  river  in  Europe.  In  1828  there  were  6fty-nine  , 
steam-boats  on  the  Clyde;  tonnage  8,283,  average  140J5 
Since  1828  several  additional  boats  have  plied  on  the  Clyde, 
among  others,  in  the  luiverpool  trade.  The  Glasgow,  286  tons, 
propelled  by  two  engines  of  50  horse-power  each.  The  Liver¬ 
pool,  315  tons,  propelled  by  two  engines  of  75  horse-power  each. 

“  Number  of  Persons  estimated  to  depart  from,  and  arrive 
in,  Glasgow,  by  public  conveyances,  every  lawful  day, — viz. 
Forty-six  steam-boats  carrying  passengers,  each  averaging  twenty 


passengers,  .......  990 

Coaches  carrying  1010  passengers,  from  which  deduct  one-third,  say  673 
Canal  tract-boats,  per  Annual  Reports,  ...  .166 

Number  of  persons  departing  from  Glasgow  every  lawful  day,  •  l,7t9 

Number  of  persons  arriving  in  Gla.sgow  every  lawful  day,  .  1,769 

Total  arriving  and  departing  daily,  •  .  3,498 

Number  of  persons  arriving  in,  or  departing  from,  Glasgow  in  the 

course  of  the  year  by  public  conveyances,  .  .  1,094,874 
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It  is  unnecessary  to  say  that  the  foregoing  are  not  all  distinct 
persons,  many  of  those  who  depart  from  Glasgow  return  on  the 
same  day. 

“  Sale  of’  Bullocks,  Sheep,  and  Lambs  in  the  Live  Cattle  Mar¬ 
ket,  Glasgow. — Bullocks  17,840,  Sheep  and  Lambs  144,900. 
Total,  Bullocks,  Sheep  and  Lambs,  162,740. 

“  Value  of  Meat,  Bread  and  Milk,  sold  in  the  C'lty  and  Sttb- 
urbs.— Meat,  L.  334,376;  bread,  L.  194,993;  milk,  L.74,n3. 
Total,  Meat,  Bread  and  Milk,  L.  603,482. 

“  Gas  Company. — During  24  hours  in  the  winter  months, 
the  Company  make  upwards  of  500,000  cubic  feet  of  gas ;  and 
during  the  same  period  in  the  summer  months,  about  120,000. 
The  pipes  extend  to  more  than  100  miles  through  the  streets. 
In  generating  the  gas,  9,050  tons  of  coals  are  used.  The  first 
lamp  which  was  lighted  in  the  street  with  gas,  was  put  up  in 
the  Trongate  by  the  Company  on  5th  September  1818. 

“  Supply  of  Coal  in  Glasgow. — Total  Coals  brought 
into  Glasgow,  .  ...  .  .  .  561,049 

“  Exported  from  the  Clyde  at  the  Broomielaw  and 
:  Bowling  Bay,  and  from  Port  Eglinton  by  the  Ar- 

\  drossan  Canal,  ......  124,000 

i  “  Total  Tons  retained  for  the  use  of  families  and 

I  public  works  in  the  city  and  suburbs,  .  .  437,049 

“  Average  price  of  Coals  delivered  in  quantities  in  Glasgow 
in  tons,  during  five  years,  viz.  In  1826,  9s.  7d.  to  10s.  7d. 
In  1827,  6s.  3d.  to  7s.  3d.  In  1828,  1829,  and  1830,  5s.  lOd. 
to  6s.  lOd.  Families  who  purchase  their  coals  in  small  quanti¬ 
ties,  through  coal  agents  or  others,  are  charged  somewhat  higher. 

8.  Russian  Gold  and  Platina. — During  the  second  six 
months  of  1829,  from  the  Ural  Mines,  the  following  quantities 
of  gold  and  platina  have  reached  Petersburgh. 


Gold  from  the  Government  Mines,  ....  1783  lb. 

.  from  Private  Mines, .  3026 

-  4808 

Platina  from  the  Government  Mines,  ...  47  lb. 

.  from  Private  Mines, . 1108 

-  1156 


The  produce  of  the  first  half  year  of  1829,  was  4688  lb.  gold, 
and  1,041^  lb.  platina.  The  value  of  gold  alone  for  the  year 
above,  is  L.  650,000. 
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NEW  PUBLICATIONS.  Ij 

1.  Memoirs  of  Wernerian  Natural  History  Society. 

The  Sixth  Volume  of  the  Memoirs  of  the  Wernerian  Natural 
History  Society,  has  just  appeared,  and  contains  the  following  - 
interesting  papers : 

A  Monograph  of  the  Genus  Allium.  By  Mr  George  Don,  h 
A.  L.  S. — On  the  Saphan  of  the  Hebrew  Scriptures.  By  the  n 
Rev.  David  Scot,  M.  D. — On  the  Structure  of  the  Eye  of  the  p 
Swordfish.  By  Robert  Edmond  Grant,  M.  D.,  F.  R.  S.  E., 
8ec.— -Notice  regarding  a  Vein  of  Asphaltum,  found  imbedded  || 
in  Gneiss,  in  the  Hill  of  Castle  Leod,  near  Dingwall.  By  I 
Henry  Witham,  Esq.  F.  R.  S.  E.  and  M.  V^.  S. — Descrip-  f 
tion  of  a  New  Species  of  Ornithorynchus.  By  Mr  Williar  f 
Macgillivray,  M.  W.  S. — Observations  on  the  Anatomy  of  I 
the  Paca  of  Brazil.  By  Dr  Grant. — Sketches  of  the  Compa-  | 
rative  Anatomy  of  the  Organ  of  Hearing,  founded  chiefly  oa  I 
the’Ear  of  the  Squalus.  By  Thomas  Buchanan,  C.  M.,  M.  | 
W.  S.,  with  two  Plates. — On  the  Fossil  Remains  of  Quadrupeds,  | 
&c.  discovered  in  the  Cavern  at  Kirkdale,  in  Yorkshire,  and  in  P 
other  Cavities  in  Limestone  Rocks.  By  the  Rev.  Geobge 
Young,  A.  M.,  M.  W.  S. — Observations  on  the  Anatomy  of 
of  the  Parameles  nasuta.  By  Dr  Grant. — Meteorological 
Journal  from  the  Mouth  of  the  Rio  de  la  Plata  to  the  Coast  of 
Chili,  1822  ;  with  a  Chart.  By  William  Jameson,  Esq.  Sur¬ 
geon. — Memoir  on  the  Geology  of  the  Snowdon  Range  of 
Mountains,  as  connected  with  its  Scenery,  Soil,  and  Productions.  | 
By  James  Stuart  Menteath,  Esq. — A  Commentary  on  the  j" 
Second  Book  of  the  Herbarium  Amboinense.  By  Francis  I 
Hamilton,  M.  D. — On  the  Anatomical  Peculiarities  of  the  j 
Sturgeon.  By  David  Craigie,  M.  D.  (with  an  engraving.) 
— Observations  on  the  Aranea  geometrical  obtextrix,  domestica, 
and  other  Spiders.  By  Mark  Watt,  Esq.  M.  W.  S.  (with  a  ^ 
Plate.) — Description  of  a  Silurus,  known  in  Demerara  by  the 
name  of  GUbacke,  more  properly  Geelbuik.  By  Dr  T.  S.  Tr-aill 
of  Liverpool. — Description  of  a  New  Species  of  Cephalus,  which 
it  is  proposed  to  name  Cephalus  Cocherani.  By  Dr  Traill, 
(with  a  Plate). — Remarks  on  the  Genus  ScissureUa  of  M.  D’Or- 
bigny,  with  a  description  of  a  recent  British  Species.  By  John 


Neto  Publications. 


205 


Fleming,  D.  D.,  F.  R.  S.  E.  &c. — Account  of  an  Optical  Illu¬ 
sion  called  the  Fairy  Islands,  seen  on  the  North  Coast  of  Ireland. 
—On  the  Question,  whether  Domestic  Poultry  were  bred  among 
the  ancient  Jews.  By  the  Rev,  Dr  Scot. — On  the  Origin  of 
Dome.stic  Poultry.  By  James  Wilson,  Esq.  F.  R.  S.  E.  &c. 

— On  the  Okrub  of  the  Ancient  Hebrews,  and  Scorpion  of  the 
English  Bible.  By  the  Rev.  Dr  Scot. — ^Description  of  a  Spe¬ 
cies  of  Arvicola  common  in  Aberdeenshire.  By  Mr  W.  Mac- 
GiLLivBAY,  M.  W.  S. — On  the  Mustard  Plant  mentioned  in 
the  Gospels.  By  the  Rev.  Dr  Scot. — A  Catalogue  of  Coleop¬ 
terous  Insects  found  in  the  neighbourhood  of  Edinburgh,  with 
occasional  reference  to  their  Localities.  By  Mr  James  Dun¬ 
can. — Remarks  on  the  Phenogamic  Vegetation  of  the  River 
Dee,  in  Aberdeenshire.  By  W.  Macgillivbay,  A.  M. 

2.  An  Introduction  to  the  Atomic  Theory.  By  Dr  Daubeny. 

8vo.  Pp.  147.  1831. 

Dr  Thomson  in  his  Chemistry,  has  detailed  with  sufficient 
minuteness  the  facts  on  which  the  atomic  theory  is  based  ;  while 
Dr  Turner  has  given  a  popular  summary  of  this  important  che¬ 
mical  doctrine.  Professor  Daubeny,  in  this  learned  and  at¬ 
tractive  volume,  has,  besides  a  view  of  the  atomic  system,  laid 
before  his  readers  a  sketch  of  the  opinions  entertained  by  the 
most  distinguished  ancient  and  modern  philosophers  with  respect 
to  the  constitution  of  matter.  Although  Dr  Daubeny’s  “  Intro¬ 
duction”  is  professedly  chemical,  it  will  be  found  to  afford  in¬ 
formation  and  views  highly  interesting  also  to  those  who  culti¬ 
vate  general  science. 

3.  A  System  of  Chemistry  of  Inorganic  Bodies.  By  Professor 

Thomson  of  Glasgow.  2  vols.  8vo.  1831. 

These  volumes,  independently  of  their  containing  the  most 
complete  account  of  the  chemical  properties  of  inorganic  matter 
hitherto  published  in  this  or  any  other  country,  abound  in  new 
and  important  facts.  Those  who  indulge  in  lucubrations  in  re¬ 
gard  to  the  supposed  decline  of  science  in  Britain,  will  find  no 
support  for  their  dogma  in  Dr  Thomson’s  “  Inorganic  Che¬ 
mistry.” 
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List  of  Patents  granted  in  Scotland,  from  2\st  September  to  J 
'HQth  November  1831.  i 

1831.  r 

Sept.  21.  To  James  Down  of  I^eicester,  in  the  county  of  Leicester,  Surgeon  ( 
anil  Apothecary,  for  an  invention  of  “  certain  improvements  in  i 
making  gas  for  illumination  ;  and  in  the  apparatus  for  the  same.”  i 
To  Thomas  Brunlon  of  Park  Square,  Regent  Park,  in  the  county  ■- 
of  Middlesex,  Esq.  for  an  invention  communicated  to  him  by  s  i 
certain  foreigner  residing  abroad,  of  “  an  improvement  in  certain  e 
apparatus,  rendering  the  same  applicable  for  distilling,  brewing,  f 
making  or  refining  sugar,  and  to  other  useful  purposes.”  L 


4.  Elements  of  Practical  Chemistry.  By  David  Boswell  Reib, 
M.  D.,  F.  R.  S.  E.,  &c.  1  vol.  8vo.  Second  Edition.  1831. 

The  second  edition  of  Dr  Reid’s  work  in  so  short  a  period,  u 
a  sufficient  proof  of  its  extensive  circulation  and  general  utility. 
Indeed  it  has  now  become  the  manual,  not  only  for  the  students 
in  our  University  engaged  in  practical  chemistry,  but  also  for 
operative  chemists  of  every  description. 


Since  the  preceding  sheets  were  sent  to  press,  Mr  Don  has  j 
transmitted  the  following  account  of  an  additional  species  of  ill 
Malesherbia,  existing  in  the  rich  Lambertian  Herbarium. 


6.  M.  fasciculata,  foliis  lanceolatis  acuminatis  integerrimis,  fioribus  &!icicu. 
latis,  corund  10-fida :  laciniis  tridentatis. 

Hab.  in  Chili.  D.  Cuming,  ly  (V.  a.  sp.  in  Herb.  Lamb.) 

Frwfe*  erectua,  ramosissimus,  rigidua.  Rami  si mplicea,  atricti,  angulati,  to.  j: 
mento  brevissimo  adpresso  incani.  Folia  aparsa,  petiolata,  lanceulati,  j 
acuminata,  integerrima,  siibtrinervia,  pubescentia,  suprk  plana,  subtiu 
venis  paucis  j)rominulis,  aemipollicaria  et  ultra  ;  juniora  cano-tomentost.  | 
Flores  in  apice  ramulorum  fasciculati,  ])arvi,  pedunculati.  Pedunculiwii  j 
V.  tritlori,  tomentosi,  brevissimi.  Bractece  lineariJanceolatse,  acuminate,  i . 
tumentosae.  Perianthium  campanulatuin,  15.nervium,  extbs  et  intiis  to.  [l; 
mentosum  :  corona  10-fida,  brevissinia,membranacea:  /octniis  tridentatis:  r, 
dentibus  plerumque  truncatis:  limbo  10-fido;  laciniis  exterioribus  calycinis, 
ovatis,  mucronulatis,  trinerviis,  purpurascentibus,  brevissimis  ;  interwn-  ! 
bus  5,  ])etaloideis,  suborbiculatis,  emarginatis,  venosis,  persistentibus,  al-  h 
bis,  demiim  scariosis.  Stamina  5  :  Jilamenta  complanata,  membranacea, 
uninervia,  apice  attenuata,  acuminata,  basi  cum  ovarii  pedicello  connata: 
anthera  ovali-oblongm,  incumbentes,  biloculares  :  loculis  parallelis,  conna- 
tis,  rima  marginal!  dehiscentibus.  Ovarium  pedicellatum,  uniloculare,  ij 
dense  tomentosum.  Slyli  3,  subterminales,  capillares,  flexuosi,  glabii  | 
Stigmata  parva,  obtusa,  pruinosa.  Ovuia  numerosa  erecta,  funicum  um-  ij 
bilicali  stipitata,  costis  3  prominentibus  parietalibus  inserta.  Cmteia  ‘j 
mihi  ignota.  ] 

Obs.  Planta  habitu  ])aululum  differt,  sed  characteribus  omnino  Malesherbie 
convenit. 


206 


New  Publications. 


Addendum  to  Mr  Don's  paper,  supra  p.  112. 


207 


List  Scottish  Patents. 

Oct.  5.  To  James  Lang  of  Greenock,  Scotland,  North  Britain,  flax-dresser, 
for  an  invention  of  “  certain  improvements  in  machinery,  for 
spreading,  drawing,  roving,  or  spinning  flax-hemp,  or  other  fi¬ 
brous  substances,  dressed  or  undressed.” 

5.  To  Jean  Jaques  Jeqvier  of  Castle  Street,  Leicester  Square,  in 
the  county  of  Middlesex,  merchant,  for  an  invention,  in  conse¬ 
quence  of  a  communication  made  to  him  by  a  certain  foreigner 
residing  abroad,  of  “  certain  improvements  in  the  machinery  for, 
or  inetho<l  of,  making  paper,  which  he  denominates  the  Xerano- 
thlipte.” 

12.  To  George  Forrester  of  Vauxhall  Foundry,  Liverpool,  in  the 
county  of  I.ancaster,  civil  engineer,  for  an  invention  of  “  cer¬ 
tain  improvements  in  wheels  for  carriages  and  machinery,  which 
improvements  are  applicable  to  other  purposes.” 

24.  To  John  Milne  of  Shaw,  in  the  parish  of  Oldham,  in  the  county 
of  Lancaster,  cotton-spinner,  for  an  invention  of  “  improvements 
in  certain  instruments  or  machines  commonly  called  roving  frames 
and  slubbing  frames,  used  for  preparing  cotton  wool  for  spinning. 

31.  To  George  Lowe,  of  Brick  I.ane,  in  the  parish  of  Saint  Luke,  Old 
Street,  in  the  county  of  Middlesex,  civil  engineer,  for  an  inven¬ 
tion  of  “  an  improvement  or  improvements  in,  and  connected 
with,  the  manufacture  of  gas  for  illumination.” 

Nov.  14.  To  Daniel  Dunscomb,  Bradford,  a  citizen  of  the  United  States  of 
North  America,  but  now  residing  in  Dorset  Place,  in  the  parish 
of  St  Marylebone,  in  the  county  of  Middlesex,  for  an  invention, 
in  consequence  of  a  communication  made  to  him  by  Solomon  An¬ 
drews,  residing  at  Amboy,  New  Jersey,  in  the  said  United  States 
of  North  America,  of  “  certain  improvements  in  lamps.” 

22.  To  Samuel  Brown,  of  Billeter  Square,  in  the  city  of  London,  com¬ 
mander  in  the  Royal  Navy,  for  an  invention  of  “  certain  im¬ 
provements  in  the  means  of  drawing  up  ships  and  other  vessels 
from  the  water,  on  land,  and  for  transporting  or  moving  ships  or 
vessels  and  other  bodies,  from  one  place  to  another.” 

2C.  To  William  Alltost  Susimers,  of  St  George’s  Place,  St  George’s, 
in  the  east,  in  the  county  of  Middlesex,  engineer,  and  Natha¬ 
niel  Ogle,  of  Jlilbrook,  in  the  county  of  Hants,  Esq-  for  an  in¬ 
vention  of  “  certain  improvements  in  the  construction  of  steam- 
engine  and  other  boilers  or  generators,  applicable  to  propelling 
vessels,  locomotive  carriages,  and  other  purposes.” 

To  WiLLiABi  Furnival,  of  Wharton,  in  the  county  of  Chester, 
Esi}.  for  an  invention  of  “  certain  improvements  in  evaporating 
brine.” 

To  .Jacob  Perkins,  of  Fleet  Street,  in  the  city  of  London,  engi¬ 
neer,  for  an  invention  of  “  certain  improvements  in  generating 
steam,  and  evaporating  and  boiling  fluids  for  certain  purposes.” 

To  Tiiobias  Sands,  of  Liverpool,  merchant,  for  an  invention,  in 
consequence  of  a  communication  made  to  him  by  a  certain 
foreigner  residing  abroad,  of  “  certain  improvements  in  machinery 
for  spinning,  twisting,  and  roving.” 
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EDINBURGH  NEW 

PHILOSOPHICAL  JOURNAL. 

On  Mineralogy  considei'ed  as  a  Branch  o/”  Natural  History^ 
and  Outlines  of  an  Arrangement  of  Minerals  founded  cm 
the  principles  of  the  Natural  McIIumI  of  Classification.  By 
L.  A.  Neckkk,  Honorary  Professor  of  Mineralogy  and  Geo- 
l(^y  in  the  Academy  ol‘  Geneva,  &c.  Communicated  by 
the  Author. 

The  present  short  and  very  incomplete  communication,  is  in¬ 
tended  merely  as  a  cursory  sketch  of  the  chief  leading  prin¬ 
ciples  of  a  plan  for  the  classification  of  minerals,  differing  entire¬ 
ly  from  any  systematic  arrangement  hitherto  proposed,  inas¬ 
much  as,  in  the  view  we  intend  taking  of  the  subject,  Minera¬ 
logy  is  considered  as  a  branch  of  natural  history,  and  made  to 
submit,  not  to  the  arbitrary  and  unphilosophical  arrangements 
of  an  artificial  system,  but  to  the  laws  of  the  natural  method  of 
classification,  as  exemplified  and  illustrated  in  the  other  two 
branches  of  natural  history.  Zoology  and  Botany,  in  the  classical 
works  of  Cuvier  and  De  Candolle. 

Having  had  repeated  opportunities  of  hearing  the  principles 
of  the  natural  method  developed  by  the  philosopher  himself, 
who  has  l)een  the  first  to  analyze  them,  and  to  give  them  a  phi¬ 
losophical  form,  in  his  admirable  Theoric  elementaire  de  Bota- 
nique,  and,  at  the  same  time,  of  seeing  the  application  of  these 
sound  principles,  as  given  by  the  same  author  (De  Candolle)  in 
his  lectures  on  botany  and  zoology,  I  was  forcibly  struck  with 
the  sad  inferiority  in  which  mineralogy  stood  in  regard  to  its 
two  sister  sciences. 

JANU.VRY— MAUC’H  1839.  1’ 
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Being  at  the  same  time  engaged  in  lecturing  on  mineralogy, 

I  was  made  still  more  aware  of  the  relative  deficiencies  of  this  t 
science,  and  ever  since,  I  have  applied  all  the  power  of  reflec¬ 
tion  I  could  master,  to  analyze  the  causes  of  such  differences, 
and  to  find  the  means  of  bringing  the  natural  history  of  the  mineral 
kingdom  to  a  level  with  that  of  organized  beings.  The  result  of 
many  years’  meditation  and  labour  on  the  subject,  has  given  rise 
to  a  work  of  which  the  first  part  is  now  nearly  ready  for  the  piess. 

In  this  work  I  intend  laying  before  the  public,  what  I  consider 
to  be  new  and  philosophical  views  of  mineralogy  as  a  science, 
and  of  the  proper  subjects  of  its  contemplation,  in  which  the 
apparently  discordant  characters  and  properties  of  minerals, 
viz.  the  physical,  external  and  chemical  properties,  will  be  made 
to  unite  and  control  each  other,  in  such  a  manner  as  I  hope 
will  enable  me  to  bring  together,  in  the  same  classes,  families, 
genera^ '  and  jspecies,  minerals  agreeing  as  much  as  the  present 
state  of  knowledge  admits  of,  not  only  in  chemical  composition, 
but  also  in  external  and  physical  characters. 

My  present  purpose,  in  this  rapid  prodromus,  is  to  present  to 
the  student  of  mineralogy,  a  cursory  view  of  the  new  ideas  which  1 
have  occurred  to  me  in  tlie.  course  of  this  investigation.  I  shall  4 
give-  them  almost  in  the  form  of  aphorisms,  referring  to  the 
work  itself  for  the  development  of  these  ideas,  for  the  demon¬ 
stration  of  the  propositions  maintained,  and  for  tlie  discussion  of, 
and  answers  to,  the  objections  which  have  been,  or  may  be  sup¬ 
posed  hereafter  to  be,  made  against  any  particular  part  of  this 
new  doctrine. 

The  subjoined  sketch  of  the  higher  divisions  of  the  classifica¬ 
tion,  with  the  chief  characters  of  the  classes,  orders,  families, 
and  the  mention  of  the  genera  included  in  these  various  divi¬ 
sions,  will,  I  trust,  be  of  practical  utility  to  the  pupils,  and  will 
even,  I  hope,  prove  equally  so  to  the  master,  till  the  moment 
when  the  work  itself  will  disclose  to  their  attention,  Uie  com¬ 
plete  enumeration  of  characters,  from  the  first,  subdivisions  of 
the  mineral  kingdom  into  Classes,  to  the  last  into  Spedes,  (by  | 
which  is  meant  what  has  been  hitherto  named  Varieties  or  se-  | 
condary  forms  of  crystals),  and  into  varieties  either  constant  or  | 
accidental,  of  the  different  species. 
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I.  GENERAL  CONSIDERATIONS. 

§  1.  The  two  prominent  points  in  which  the  superiority  in 
the  methods  of  the  natural  history  of  organized  beings  over 
those  of  the  inorganic  kingdom  shows  itself  most  conspicuously, 
independent  of  the  greater  interest  which  is  naturally  attached 
to  living  beings  provided  with  numerous  and  infinitely  varied 
organs,  each  of  which  is  admirably  adapted  to  the  conservation 
or  reproduction  of  the  species,  are  the  following. 

§  2.  I5#,  It  enables  the  student,  in  all  cases,  even  in  the  na¬ 
tural  method,  which  disclaims  every  attempt  to  facilitate  the 
discovery  of  the  name  of  a  being,  to  find  out,  after  having  ac¬ 
quired  the  knowledge  of  the  organs,  the  name  and  place  in  the 
method  of  any  animal  or  vegetable  individual,  and  that  without 
any  other  auxiliary  but  a  treatise  on  zoology  or  botany  ;  that 
such  a  thing  cannot  be  accomplished  with  any  work  on  mi¬ 
neralogy,  that  of  Mohs  excepted,  is  well  known  to  all  who 
have  attempted  to  study  that  science  by  the  aid  of  books  alone. 
The  very  entrance  into  a  system  of  mineralogy  is  impracticable, 
because  the  first  divisions  are  generally  founded  upon  characters 
which  by  their  very  nature  are  never  enumerated  among  the 
mineralogical  characters,  and  in  many  cases  cannot  be  ascer¬ 
tained.  Not  to  speak  of  the  divisions  in  Werner’s  and  in 
Hauy’s  first  system,  which  presupposed  a  knowledge  not  only 
of  the  component  parts  of  a  mineral,  but  of  the  mode  of  com¬ 
bination  of  these  elements,  while  chemical  analysis  was  not  even 
mentioned  as  a  mineralogical  character ;  we  ask,  how  is  a  stu¬ 
dent  to  proceed,  when,  with  a  mineralogical  specimen  in  his 
hand,  and  after  having  carefully  studied  the  mineralogical  cha¬ 
racters  in  his  book,  he  comes  as  a  zoologist  or  a  botanist  would 
do,  with  an  animal  or  a  plant,  to  ask  the  author  to  lead  him  by 
gradual  definition  to  the  name  of  the  mineral ;  and  when  he 
finds  that  he  has  to  determine,  in  the  first  place,  whether  his 
mineral  belongs  to  the  class  of  autopside  or  of  futeropside  me- 
.  tals,  to  those  of  electro-positive,  or  electro-negative  metals,  or  to 
t  leucolytes,  gazolites,  or  chroicolites,  for  which  determination 
[  the  most  profound  chemical  researches,  the  use  of  the  voltaic 
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pile,  after  the  complete  decom^iosition  of  the  mineral,  are  indh. 
pensable,  and  even  in  many  cases  would  he  unavailing,  the  con. 
stituent  parts  having  never  been  entirely  decomposed,  and 
ing  supposed  to  be  compound  bodies  merely  by  analogy 

§  3.  SUl,  The  number  of  the  characters  enumerated  in 
the  classes  which  are  the  first'  or  higher  "  divisitins' of  each 
of  the.  two  organic  kingdoms,' are  td' be  edn^dered  ^as  be¬ 
longing  in  common  to  all  the  ahlmals  and  '^Veg^t^ieS,' 
by  their  assemblage  these  great' classes' or  divisions;'  Their 
number  is  considerable,  and  their  importance  great.  In  low- 
er  divisions,  as  in  orders,  or  families,  or  genera,  the  charac¬ 
ters  become  gradually  less  numerous  and  important;  tiflUt 
length  some  few  almost  unimportant  characters,  prefixed  to 
each  species,  complete  the  description  of  each  animal  or  'vege. 
table,  and  thus  terminate  by  real  definition  the  enumeration  of 
all  the  similitudes  and  differences  by  which  this  animal  dr  vege- 
table  is  connected  to,  or  separated  from,  all  the  other  beings  of 
the  same  department  of  nature.  Hence  arises,  in  courses  of 
lectures  given  according  to  the  natural  classification,  that  rich 
and  highly  interesting  display  of  analogies,  and  of  facts  common 
to  an  immense  number  of  beings,  which  characterize  the  higher 
divisions  of  the  subject  in  zoology  and  in  botany ;  while  the  ftr 
less  important  details  of  discriminaiion  between  the  genera  or 
the  species  can  be  left,  without  any  inconvenience  by*  the  pro¬ 
fessor,  to  the  private  study  of  the  pupil.  This  is  far  from  be¬ 
ing  the  case  with  the  present  mineralogical  methods  of  classifica¬ 
tion.  A  single  fact — a  single  abstract  property — is  often  the 
only  common  character  which  binds  together,  in  the  form  of  a 
class,  an  order,  or  a  family,  a  large  multitude  of  minerals  other¬ 
wise  entirely  different  in  the  remainder  of  their  properties.  The 
very  name  of  a  class  contains  often  all  that  is  common  td  all  the 
beings  of  which  it  is  composed.  But,  by  a  most  melancholy  com¬ 
pensation,  the  lower  subdivisions,  the  species  and  varieties,  re¬ 
quire  to  Ixi  distinguished  from  each  other  by  the  accumnlatioB 
of  so  many,  and  often  uninteresting  details,  that  the  professor 
who  speaks,  and  the  student  who  listens,  become  fatigued  and 
dissatisfied  with  the  long  enumeration  of  almost  individual  be¬ 
ings,  which  composes  now  the  greatest  part  of  a  course  of  lec¬ 
tures  on  mineralogy.  What,  for  instance,  could  be  said  which 
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would  be  common  to  all  the  species  of  which  the  genus  Iron 
is  composed,  in  which  are  seen  brought  together  instances  of 
properties  so  different  from  each  other,  that  the  minerals '  seem 
arranged  under  that  head  rather  for  the' purpose  of  showing 
the  great  variety  of  forms,  of  physical  and  chemical  properties, 
colours,  &;c.  under  which  unorganized  matter  may  be  seen, 
than  for  .connecting  particular  substances  by  their  most  nu¬ 
merous  or  most  striking  analogies  ?  Except  some  trifling  ana¬ 
logies  in  specific  gravity  and  hardness,  what  are  the  common 
ties  that  bind  together  minerals  so  essentially  different  in  all 
their  constituent  parts  as  are  the  members  composing  the  orders 
Haloide  and  Baryte  of  Mohs,  in  the  first  of  which  the  sulphates 
and  carbonates  of  lime  are  united  to  the  fluate  of  alumina,  and, 
in  the  second,  the  carbonates  of  iron  and  of  manganese  to  the 
silicate  of  zinc,  the  tungstate  of  lime,  the  sulphates  of  strontian 
and  of  barytes,  and  the  phosphate,  chromate,  and  molybdate  of 
lead.  '  '  ‘ 

§  4.  In  instituting  an  analytical  inquiry  into  the  causes  of 
so  great  and  essential  differences  as  are  here  presented  between 
the  methods  actually  employed  in  pursuing  the  study  of  organ¬ 
ized  bodies  and  our  present  systems  of  mineralogy,  the  result  of 
such  an  analysis  has  not  led  us  to  the  conclusion  to  which  some 
celebrated  chemists  have  arrived,  that  mineralogy  is  not  a  branch 
of  natural  history,  and  that  the  study  of  inorganized  bodies  is 
but  a  portion  of  chemistry,  and,  consequently,  can  be  prosecut¬ 
ed  .only  according  to  the  methods  and  the  mode  of  reasoning 
generally  employed  in  that  science.  Still  less  do  we  agree  in 
opinion,  with  a  distinguished  chemist,  that,  in  considering  mine¬ 
rals,  the  purposes  and  functions  of  natural  history  and  of  che¬ 
mistry  come  to  be  the  very  same. 

§  5.  On  the  contrary,  it  has  appeared  to  us  that  the  reason 
why  mineralogy  has  hitherto  occupied  so  low  a  station  when 
contrasted  with  botany  and  zoology,  is  to  be  found,  first.  In  an 
ill-defioed  conception  and  distinction  of  the  purposes  and  mode 
ofpeoceeding  in  natural  history  and  chemistry  in  the  considera- 
tiqa,,pf;j the  .same  beings,  whether  organized  or  inorganized; 
8et:o>pdly,|,In  _  an  ill-defined  conception  of  what  ought  to  be 
the, real  pbjects  of  inquiry  and  study  of  natural  history  in  the 
inorganized,.  as  it  is  in  the  organized  world.  It  is  to  the  er- 
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roneous  ideas  which  have  hitherto  prevailed  on  this  subject  tb«t 
may  be  attributed  the  precarious,  and,  as  it  were,  spurious  rank 
which  mineralogy  at  present  occupies  among  the  natural  sciences, 
and  the  perpetual  fluctuation  that  has  always  been  observed  io 
its  methods  between  the  doctrines  and  the  forms  of  natural  his¬ 
tory  and  those  of  chemistry.  ,, 

§  6.  We  are  now  to  shew  that,  according  to  sound  reasonii^  I 
the  purposes,  the  doctrines,  and  the  forms  of  natural  histoiy, 
are  in  fact,  and  ought  to  be,  different  from  those  of  natural  i 
philosophy  and  chemistry. 

As  the  beings  whose  union  forms  the  universe  are  the  coa.  ; 
mon  fund  out  of  which  all  the  sciences  of  observation  and  ex¬ 
perience  draw  the  objects  of  their  investigation,  it  might  be, 
and  has  been,  said,  that  those  sciences,  having  the  same  objects 
of  contemplation,  are  not  so  distinct  from  one  another  as  preju- 
dice  has  too  long  made  us  conceive  them  to  be.  This,  indeed, 
would  be  the  case,  if  the  material  objects  from  which  a  science 
draws  its  objects  of  contemplation  were  alone  sufficient  to  con¬ 
stitute  such  contemplations  a  science.  But  it  is  far  from  being 
so :  it  is  not  so  much  the  objects  themselves,  but  the  way  in 
which  they  are  considered,  and  the  particular  purpose  for  which 
they  are  studied,  that  establishes  real  and  very  distinct  differ¬ 
ences  among  the  different  pursuits  to  which  the  human  mind 
may  be  applied,  and  which  raises  these  various  pursuits  to  the 
rank  of  so  many  distinct  sciences. 

§  7-  Natural  philosophy  or  physics,  and  chemistry,  are,  in 
fact,  abstract  sciences,  inasmuch  as  they  abstract  properties  and 
phenomena  from  the  existing  bodies  in  nature  which  are  the 
subjects  of  their  consideration ;  this  abstraction  is  complete  and 
permanent,  as  they  never  return  to  consider  and  study  the  be¬ 
ing  themselves  by  which  the  abstract  properties  have  been  fur¬ 
nished.  Their  mode  of  expression,  also,  is  abstract ;  they  em¬ 
ploy  calculation,  numbers,  mathematics  as  much  as  it  is  possible; 
they  inquire  into  causes,  they  speculate,  they  analyze,  and  then 
generalize.  In  the  exposition  of  their  doctrines  they  are  not 
restricted  to  any  particular  form  or  method,  but  each  philoso¬ 
pher  is  free  to  introtluce  his  speculations  or  discoveries  in  the 
mode  which  appears  to  him  most  convenient  for  his  purpose- 
Finally,  the  ultimate  end  of  these  abstract  sciences  would  be  to 
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find  a  general  and  universal  law  as  a  consequence  of  the  subor- 
^nate  laws  by  which  nature  is  regulated. 

§  8.  Such  is  not  the  case  with  natural  history ;  it  is  not  a 
speculative,  but  a  positive  and  descriptive  science :  it  deals  not 
in  the  abstract  properties  of  natural  beings,  but  these  beings 
themselves,  in  their  individual  state,  are  the  subjects  of  its  in¬ 
quiries.  Its  aim  is  to  compare  those  beings  with  one  another, 
to  point  out  their  resemblances  and  their  differences.  If,  for  a 
more  thorough  comparison  of  these  beings,  and'fbr  assembling 
them  by  the  properties  and  characters  which  are  common  to 
them,  natural  history  is  called  upon  to  abstract  from  them  the 
consideration  of  some  of  their  properties ;  such  an  abstraction 
is  never  complete,  never  permanent ;  it  is  but  momentary,  and 
the  consideration  returns  immediately  to  the  being  itself  by 
which  the  property  has  been  furnished.  Its  mode  of  expression 
is  merely  descriptive  and  comparative,  and  the  method  of  expos¬ 
ing  the  facts  belonging  to  the  science  is  not  left' to  the  arbitrary 
will  of  the  philosopher,  its  form  is  regulated  by  laws  depeildent 
on  the  nature  itself  of  the  science ;  it  is  that  system  of  gradual 
description,  comparison,  and  definition,  founded  upon  the  va¬ 
luation  of  characters,  which  is  known  by  the  name  of  Natural 
method  of  classification.  The  grand  aim  of  natural  history 
should  be,’  to  assemble  together,  in  a  great  table,,  arrattged’ac- 
cording  to  their  most  important  mutual  analogies,  the  whdte  of 
the  existing  individual  beings  in  the  universe. 

§  9.  From  these  considerations,  it  is  easy'  to  See  that  chetois- 
try  and  natural  history  are  really  two  very  distinct  and  separate 
branches  of  human  knowledge,  and  that,  although  they  may 
direct  their  attention  towards  the  same  natural  beings,  the  way 
in  which  each  of  these  sciences  consider  these  beirtgs  is  material¬ 
ly  different.  Chemistry  considers  only  the  abstract  notion  of 
substance  in  any  given  body,  its  composition,  the  mode  of  com¬ 
bination  of  the  elementary  or  compound  substances  which  enter 
into  its  composition.  Natural  history  considers  the  individual 
body  or  being  in  itself,  provided  as  it  is  with  all  its  physical,  ex¬ 
ternal,  and  chemical  properties,  and  inquires  into  its  chemical 
composition,  merely  that  every  attribute  belonging  to  such  an 
individual  may  be  known,  atul  furnish  means  of  establishing  a 
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more  complete  comparison  betveun  it  and  the  other:  beings  exist* 
ing  in  nature,  -i-  1<«oi  -  hi  •  h  i<>  i  '  '.-i  -  "■i  jjom 

>!  §<  10.  But  although  the  different  sciences  are,  when  eonsidn^ 
ed)  in  a  completely  abstract  point  of  vicw,.iessentially  distind 
from  one  another,  it  is* nevertheless  true,  and  Uiis  remark  hal 
been  -often  alhided  to-in  objecrions  to  the  real* independence  of 
the  various,  sciences  in  regard  to  each  other,  that  such  ) an  •  iada 
pendenoe  is  by  no  means  sotcomplete  in  practice  ad  it. may  rW 
tinuight  in  theory,  that  all  *  sciences  are  connected' >together<i^ 
common  ties,  and  that  every  one  of  them  is  in  need  of  the  otbem 
for  attaining  its  particular  purpose.  i  We  are  far  from  denying 
tlie  fact  here  alluded  to,  but  what  we  contend  for  is,  that  it  does 
not  alter  in  the  least  what  we  have  maintained,  that  the  purposes  j 
of  the  1  various  sciences  being  different,  the  sciences  must  here- 
garded  also  as  different.  i  .  lijn; 

Natural  history  being  obliged,  in  the  study  of  individual  fa^ 
iugs,  to  investigate  the  properties  of  these  beings,  must  call  to 
aid  die  abstract  sciences  which  consider  abstract  properties;  and 
m.  this  case  natural  philosophy  and  diemistry  will  bring  their 
abstract  mode  of  consideration,  of  arrangement,  &c.  But  here  ' 
dvey  act  merely  as  auxiliary  .sciences  ;  and  if  for  particular  and 
subordinate  purposes,  natural  history  must  momentarily  bo^ 
row  their  language,  these  abstract  sciences  will  never  be  allowed 
to  intrude  witlr  their  methods  in  the  principal  purpose  of  natu& 
a1  history,  the  description,  comparison,  and  classification,  of  real 
and  positive  beings.  i!  ,  ......riv  ii 

It  is  the  same  with  chemistry.  As  that  science  is  always  de-  ] 
composing  known  substances,  and  bringing  in  that  way  new  and  ] 
unknown  dmdies  to  light,  or,  by  new  combinations  of  elements, 
forming  equally  new  substances,  it  is  necessary  that>8uch  new  i 
bodies  should  be  described  and  coraparedi  with' the  existing  bo¬ 
dies.  For.  this  subordinate  and  particular  purpose,  chemistry 
borrows  the  descriptive  and  comparative  metiiods  >of  natural 
history;  but  it  would  never  allow  the  naturaldristorical  method 
to  interfere  with  its  proper  aim,  which  is  the  abstract  considera¬ 
tion  of  substances,  of  elementary  combination.  '  It  is  so  truwthat 
such,  a  description  of  physical  bodies  is  quite  foreign-' to  the 
chief,  purpose  of  chemistry,  that  wherever  such  drscriptions'ex* 
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ut  already,  the  chemist  never  thinks  of  troubling  himself  any 
more  with  them.  One  of  the  best  proofs  of  this  assertion  is  the 
celebrated  Berzelius'  diemical  arrangement  of  minerals,  in  which 
Bot  the  smallest  attempt  to  any  thing  like  description  it  made, 
but  whidi  consistsentirely  of  ab«>tract  funnulse  of  com  position. 
tn§illi.  We  have  insisted  upon  the  division) of: sciences  into 
separate  branches,  and  upon  thedisdnetioniwhich-nmttbema^ 
between  the  sciences  acting  :  in  their  own  peculiar ‘sphere;  or 
Hicrely  as  auxiliary  to  another  science,  because  we  have  thought 
it  essential  before  we  conoe  to  inquire  whether  mineralogy  be¬ 
longs  to  natural  history  or  not,  to  establish  the  position  that  na¬ 
tural  history  was  really  a  distinct  branch  of  the  great  tree  of 
human  knowledge.  <  > 

§  12.  Having  now  shown  that  natural  history  is  tlie  study  of 
individuals,  the  question  is,  whether  there  are  individuals  in  the 
mmeral  kingdom,  for  if  such  is  the  case,  those  individuals  fall 
necessarily  into  the  dommn  of  natural  history.  If  there  are  no 
individuals,  and  if  there  is  nothing  in  the  mineral  kingdom  to 
study  but  abstract  properties  unconnected  with  each  other,  then 
of  course  mineralogy  is  not  a  distinct  science,  and  natural  philo¬ 
sophy  and  chemistry  must  take  upon  themselves  the  considera- 
tkm  oft  such  of  the  projierties  of  inorganized  bodies  as  fall  un¬ 
der  their  relative  departments.  Besides,  in  this  view  of  minera¬ 
logy,  we  would  strongly  urge  the  necessity  of  giving  up  entire¬ 
ly  the  mode  of  clasufication  into  species,  genera,  families,  &c., 
divisions  foreign  to  the  common  use  and  language  of  chemistry, 
while  they  are,  when  applied  to  individual  beings,  quite  proper 
tonatural  history,  and  essential  to  its  progress:  v  'Hja... 

.>1  But  such  is-  nut  our  opinion,  for  after  a  rather  long  and  ab- 
itruse  inquiry  into  what  is  to  be  understood  by  the  term  indi¬ 
vidual,  an  inquiry  which  we  leave  entirely  to  the  work  of  which 
the  present  notice  is  a  mere  precursor,  we  have  become  con¬ 
vinced,  with  Mohs,  that  there  exists  in  the  mineral  kingdom  real 
and  perfectly  characterised  individuals, — that  these  individuals 
are  the  crystals,  not:  the  integrant,  molecules,  as  some  have  af- 
fiimed,  for  these  latter  are  mere  conceptions  of  our  mind,  ha¬ 
ving  neither  tangible  shape  nor  real  existence.  These  mineral 
individuals  are  not  the  primitive  forms  of  crystals,  but  all  the 
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single  crystals  of  primitive  or  secondary  forms,  however  acapie 
or  oomplkated  they  may  be. 

§  13.  Now  that  we  have  found  individuals  to  exist  in  the  in. 
organized  world,  we  may  be  allowed  to  study  and  arrange  theoi 
according  to  the  principles  of  natural  history.  Natural  hiaory; 
indeed,  by  its  very  essence,  is  bound,' not  only  to  consider  them, 
but  also  to  subject  them  to  her  method  of  classification.  Hence 
we  are  now  called  uyx>n  to  compare  all  these  very  numerousturi 
varied  individuals,  in  all  their  different  properties,  and  tb  at. 
range  them  according  to  their  analogies,  as  zoolo^sts  and  bo- 
tanista  do  with  individual 'arShnals  or  plants.  '  * 

.  §'14.  It ‘is  now  for  the  first ’time  that  mineralogists  will  be 
called  upon  to  study  and  classify  real  and  positive' beings  ;  fcf 
hitherto  they  have  only  considered  and  attempted  to  arr^ge 
abstract  ideas.“  It  was  the  substance  of  minerals,  and  not  the 
minerals  themselves,  that  was  the  object  of  their  studies  and 
comparisons,  owing  chiefly  to  the  use  which  the  arts  derived 
from  Uhese  substances,  so  that  the  most  useful  element  in  such 
minerals-was  therefore  considered  the  most  important  in 'the 
combination.  The  physical  and  external  properties  of  a  min'e- 
rabbody  were,  in  these  cases,  viewed  in  a  manner  quite  subor¬ 
dinate  to  the  substance.  They  were  not  looked  upon  as  equal¬ 
ly  essential  to  the  existence  of  the  body  itself,  but  merely 
more  speedy,  and  more  ready,  indicators  of  the  nature  of  the 
substance,  than  the  chemical  analysis.  This  observation,  which, 
I  believe  is  as  new  as  it  is  true,  that  mere  abstract  ideas  have 
been'  arranged  into  families,  genera,  species,  which,  as  these  very 
names  indicate,  are  notions  derived  from  existing  relations  among 
positive  individuals,  will  account  for  the  unfitness  of  such  clas¬ 
sifications  to  the  objects  for  which  they  were  employed.  ‘‘ 

'It  is  very  curious  to  observe,  that  Mohs  himself,  although  he 
has  perfectly  recognised  crystals  to  be  the  individuals  of  the  mi¬ 
neral  kingdom,  wishing  as  he  did  to  introduce  into  the  science 
of  mineralogy  the  modes  of  proceeding  of  the  other  branches  of 
natural  history,  has  never  thought  of  availing  himself  of  his  own 
correct  ideas  on  this  subject,  to  compare  individuals  with  one 
anotlmr,  as  is  always  done  in  zoology  and  botany,  and  to  ^ve  a 
classification  of  mineral  individuals  and  not  of  abstract  ideas,  as 


XUM 


£19 


iw  a  BKanch  Ahtund  History^  (S’f.*'', 

1)^  has  4ooe  in  the  manner  of.  his  .predecessors..!,  The  ofcyeeU  of 
bis  study  have  not  been,  it  is  true,  abstract  ideas  of  substance, 
for  he  has  carefully  aycnded  aU.that  related;  to  chemioal  conqxv 
^qp,  but  abstract  ideas  of  'certain  pbysioal  matters,  possessing 
certain  physical  properties,  but  no  character, whatever, of  iocU^ 
viduality  *.  Had  Mohs  thought  of  comparing  t(^ether:b}s  in- 
diyiduals,  and  had  he  got  a  more  thorough  and  extensive  know¬ 
ledge,  of  the  nature  and  purpose  of  natural  $  history,  he.  never 
would  have  entirely  laid  aside  characters  so  important.  a&  those 
derived  from  chemistry,  he  never  would  have  assembled  toge¬ 
ther  in  the  same  orders  minerals, entirely  different  in  .chemical 
composition,  and  he  would  then  have  really  and  effectualiy^.re- 
stored  to  natural  history  the  knowledge  of  nnueral  bodies.! 

,,.§  15-  It  is,  therefore,  only  by  the  consideration  of  individuals 
that  the  questions,  constantly  discussed  among  mineralogists  as 
to  the  superiority  to  be  assigned  to  the, chemical  compositiou  or 
to, the  physical  properties  of  minerals,  can  be  set  at  rest.,  When 
the  nature  of  the  body  under  consideration  is  not  perfectly  d&> 
fined,  and  when  the  reasoning  is  carried  on  in  too  general  a  way, 
as,  has  always  been  the  case,  each  mineralogist  is  apt  to  over¬ 
rate  the  value  of  properties  which  his  taste  or  circumstances 
have  made  him  most  familiar  with,  and  it  is  difficult  to  i  pro¬ 
nounce  in  so  arbitrary  a  matter.  But  .when  an  individual  is 
given  which  is  well  defined  in  form,  in  properties,  and  in  che¬ 
mical,  composition,  it  becomes  evident  that  all  these  attributes, 
the  form,  the  properties,  and  the  composition,  are  equally  in¬ 
herent  in  the  nature  and  essential  to  the  existence  of  such  an 
individual,  and  so  they  stand  on  an  equal  footing  one  with  the 
other.  It  is  one  of, the  great  advantages  of  the  oemsideration  of 
individual  bodies,  that  these  individuals  are  the  most  real  and 
natural  syntheses  of  properties  or  characters,  in  regard  to  which 
every  other  attempt  to  synthesis  would  be  arbitrary  and  fantas¬ 
tical. 

•  §  16.  Let  us  now  follow  in  regard  to  our  mineral  individuals 

*  As  lit  evident,  by  bis  having  admitted  into  bis  method  aerifonn  and  liquid 
matter,  where  no  trace  of  individuality  is  to  be  found,  and  as  may  be  likewise 
demonstrated,  in  examining  the  part  which  crystallization  acts  in  hie  manner 
of  considering  solid  minerals.  '  ' 


220  Professor  Necker  on  Mineralogy  considered 

the  same  priociplea  and  inodes  of  study  that  have  ,  been  long 
adopted  in  zoology  and  botany  fur  individuals  belonging  to.th^ 
two  kingdoms.  As  the  comparison  must  be  instituted ^in,  .^ 
distinctive  characters  of  these  individuals,  and  as  those  chofi^^ 
ters,  which,  in  living  individuals,  are  tlie  organs  of ,, which  they 
are,ipomposed,  are,  in  the  individuals  belonging  to  inorgani;^^ 
nature,  the  vaiious  physical  and  chemical  properties  wid)  wl}j^ 
they  are  endowed  *,  let  us  first  begin, by  a  study,  as, 
as  complete  as  possible,  of  these  properties,  just  as  the  zoologist 
or botanist  begins  his  labour  by  abstract  considerations 
study  of  the  organs,  of  tlie  phenomena  exhibited  by  them  in  re¬ 
lation, U)  the  animals  or  plants  themselves,  or  to,  thn  other,  botijfls 
in  nature,  which  may  have  some  influence  upon. them- 

Those  preliminary  and  auxiliary  studies,  which,  in  the, science 
of  organized  beings,  are  termed  Organology,  Anatomy,, Physio¬ 
logy,  or  animal  and  vegetable  chemistry  and  physics,  and  are 
carried  on  according  to  the  mode  of  proceeding  of  the  abstract 
sciences,  will  be  first  considered  by  us  under  the  name  of  Mi¬ 
neral  Chemistry  and  Physics,  and  will  comprehend  the  abstract 
consideration  of  all  the  properties  or  phenomena  belonging  to, 
or  which' are  manifested  by,  inorganic  beings.  On  this  part  of 
the  science  we  shall  be  very  brief,  and  shall  only  at  present  in¬ 
troduce  the  mere  heads  of  chapters  or  nomenclature  of  the  sUh- 
jects  that  come  under  this  head,  referring  for  more  detailed  ac¬ 
counts  to  any  treatise  on  mineralogy,  and  especially  to  the  first 
part  of  Beudant’s  Traite  EUmentaire  de  Mineralogte. 

§  17-  We  will  next  consider  under  the  title  of  Taxonomy, 
adopted  by  De  Candolle,  to  design  the  theory  of  classification, 
1st,  The  choice  to  be  made  among  all  the  various  propertiw,  of 
such  as  are  best  suited  for  being  employed  as  distinctive  charac¬ 
ters  of  the  individuals,  species,  genera,  families,  and  classes ;  2d, 

■\ 

.  ,*  1  wish  it  to  be  understood  clearly,  that  in  attempting  to  compve  mine¬ 
ral  with  organic  individuals,  I  do  not  mean  to  assert  any  thing  beyond  the 
mere  fact,  of  characters  of  individuals  being  found  common  to  both’ the'  or¬ 
ganic  and  hror^hic'  hsttufei'  That  feet  alone  excepted, ’■  every  thing  ta  dUFe- 
leiM  In  those  two  dietlnct  iiavtlB  of  naUiradltistoryydiviidudiaa  they  ere  by  the 
more  ^Stinctitoo  ofidemafcsUoiit  ehewing  on  oidetHh  .that  is 
with,  and  on  the, other  all  that  is  deprived  of,,  this,  the  most  distinctive  of  all 

u  1-?  '  JllUU'Jiiii  .rlirfyilJUVC 

characters,  life.  '• 
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The  relative  value  to  be ‘assigned  to 'these  characters ;  8d,  The 
use  which  is  to  be  made  of  these  characters,  according  to  their 
^ater  or  lesser  Value  in  the'  formation  of  classesi*  families, 

geriera,  &C."  . i..it 

'/'‘g  18.  Finally,' under  the  title  of  Classification^  we  shrall  give  a 
SjieWmen  of  the-first  and  most  important  divisions  of 'thte  mineral 
klhgUoth',  establiyied  under  the'  gtridahee'df  thfe  rtiles  prevronsly 
^ablished.^*  which  are  thos^'of  the  natural  method  of  dassifica- 
‘fibh,‘a  method  which  is  neither  arbitrary  nor  exclusive;  which 
does  not  confine  itself  to  the  use  of  certain*  particular  sets  of 
properties  or  characters,  whether  chemical,  physical  or  external, 
blit  which,  in  each  individual  being  as  well  as  in  the  assemblage 
of  them,  considers  the  whole  of  their  properties,  and  endeavours 
th' arrange  together  these  beings,  according  to  their  most  nume¬ 
rous,*  and  chiefly  to  their  most  important  analogies. 
jU  I  -  ^  ;  ll.-  U. 

.1.  ^  i»jrn*5 

IL jMIXElRAL  CHEMISTRY  AND  PHYSICS,  0H“AB- 
'"^g.STRACT  CONSIDERATIONS  ON  THE  CHEMICAL 
AND  PHYSICAL  PROPERTIES  OF  MINERALS. 

Il<  (I.  y. 

Sect.  I. — Minkhals  consiuered  according  to  their  chemical 

COMPOSITION  AND  PROPERTIES. 

A.  Of  the  Elements  and  of  their  mode  of  combination;  ^  Che¬ 
mical  and  Mechanical  Mixtures.  •  d 

„  §  19.  List  of  the  elements. — Various  modes  of  combinations. 
— Definite  proportions. — Chemical  and  mechanical  mixtures.  * 

,  B.  Of  ihe  means  of  recognising  the  composition  and  the  chemical 
properties  of  Minerals. 

§  20.  Qualitative  analysis  or  essays  in  the  dry  way;  theory 
of  the  blowpipe,  and  its  application ;  essays  in  the  humid  way. 
General  idea  and  examples  of  the  quantitative  analysis  of  mine¬ 
rals.  Calculation  of  tlie  analysis.  Berzelius's  electr(M.-heinical 
theory  of  combination.  Chemical  and  mineralogical  formula?. 
Synthesis ;  account  of  Becquerel’s  mode  of  forming  crystallized 
substances  by  the  action  of  weak  electricity. 
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SwfcT.  ’II. — MWfiBALS  CONSIDERED  ACCORDING  TO  THEIR 'PHtSl- 
inniim  i.':  ol  CAL  PROPERTIES. '  *  ’ '  '  ' '  I’OS  /■ 

'  '  t  ■•■tjk- 1, 

A.  Of  die farm  of  mineral  individuals,  or  qf^crystaUhation.  ji„^_ 

§  21;- Definition  of  a  crystal ;  its  parts-;  fundamental  or  pri*-' 
raitive^  and  derived  or  secondary  forms.  '  Systems' of  funds* 
mental  forms^  with  the  derived  forms  belonging  to  each  systen. 
Laws  of  derivation.'  Mode  of  determining  the  relative  dimeii* 
sionsiof  -fundanaental  forms.  Mode  of  determining  the  position 
of  derived  planes,  in  regard  to  the  planes  or  to  the  axis  of  the 
fundamental  form,  and  the  incidences  of  the  derived  planes  on 
the  fundamental  planes,  or  on  each  other.  Cleavage.  Optical 
properties  of  the  different  systems  of  forms,  and  means  of  aseer* 
taining  these  properties.  Relation  existing  betwixt  the  form  and 
the  chemical  composition  of  minerals.  Theory  of  isomorphism!’ 
Mode  of  grouping  of  simple  crystals  or  individuals.  Compouitd 
crystals  or  individuals.  ^  Maeles  or  hemitrope  crystals.  Regu¬ 
lar  groups  of  crystals.  Irregular  groups  of  crystalline  particles^ 
or  distinct  concretions,  &c.  .'j'.m  •  ■!:  ^  :-,  "i  i.  I  t  .i  v 

.1  I  f,  ii!i  <i  t(  -ri) < 

B.  ty  the  optical  phenomena  unconnected  with  the  form,  • 

§  22.  Transparency,  lustre,  colour,  phosphorescence,  &c. 

C  Of  other  physical  properties,  ato’  b,.  •  l<ii,  ''■hut 

§  23.  Specific  gravity.  Hardness.  '  Nature'  of  the  streak 
and  of  the  dust.  Electricity.  Magnetism.  Taste.  Peel. 
Sound,  &C.  ^ 


III.— TAXONOMY,  OR  THEORY  OF  CLASSIFICATION. 


Sect.  I. — Of  the  choice  of  proper  characters  ajuono  ths 
\  .  VARIOUS  properties  of  minerals. 

§■2-4).  We  cannot  employ  as  characters,  either  distinctive  Or 
descriptive,  of  mineral  individuals,  all  the  facts,  phenomena',  and 
properties  enumerated  in  the  preceding  chapter.  It  is  owing  to 
the  promiscuous  and  indiscriminate  use  of  them  that  mincralo^ 
has  been  considered  -  more  as  an  abstract' science  than  as  a  de* 
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scriptive  one.  It  being  our  object  to  place  it  on  a  true  basis, 
we  must  study  the  nature  of » the  characters,  employed  in  izoglo^ 
gy  and  botany,  as  far  as-  relates  to  their  relations  to  the  animal 
or  plants  described,  and  from  that  study  derive  rules  which  we 
shall  afterwards  apply  to  mineral  individuals.  We  have  made 
the  fequired . study,  and, i  by  a  comparison  of  what  has) be^n 
dcue  in  zoology  and  botany  with  what  has  been  effected  in  niU 
netalogy,  we  have  been  led  to  establish  the  followii^  mlrs  deiM  ’ 
lined  to  guide  us  in  the  choice  of  p’oper  characters  on  ' whicb 
we  are  to  fix  the  divisions  of  the  classification  from' the* hfghest’^ 
down  to  the  lowest.  '  >  <  in  lu  !< 

§  25.  In^the  first  place,  the  character  must  belong  to  the  ^ 
dividual  itself,  and  mot  to  one  only  of  its  constituent’ parts  oy  ' 
elements.  This  rule,  therefore,  excludes  entirely  the  use,  'SO’ 
often  made,  in  the  highest  divisions  especially,  of  oertafin  abo  > 
stract  characters  belonging  only,  to  one  or  to  another  of  the'olo.'  * 
meats  of  the  chemical  combination.  Such,  for  instance,  'as  'iiid' 
character  of  being  autopside  or  heteropside,  electrcvposHifve  or' 
electro-negative,  which  belongs  to  one  of  the  ample  or  element^ 
ary  metals  entering  into  the  composition  of  a  mineral,  and  not 
to  the  compound  substance  of  the  mineral,  nor  to  the  mineral 
itself,  which  is  neither  autopside  nor  keteropside,  neither*  electro¬ 
positive  nor  electro-negative.  For  the  same  reason  we  aiight  tb 
avoid  giving  to  a  collection  of  minerals,  in  the  composition  of 
which  a  malleable  metal  forms  a  constituent  part,  the  cbarwter 
of  malleability , as  the  distinctive  character  of  the  family;  because 
most  of  the  individuals  being  compounds  of  one  of  these  ihetals 
with  combustibles,  w’ith  oxygen,  with  acids,  &c.  are  not  thein*^ 
selves  malleable.  But  if  a  distinction  was  required  only  between 
metals  in  their  native  stale,  then  the  character  of  malleability 
would  be  a  very  proper  one.  '  *  *•'  ’  *  f  f — ‘ 

§  26.  Secondly,  the  characters  must  be  immediately  recog¬ 
nised  in  the  individual,  or  at  least  by  such  means  that  the  indi¬ 
vidual,  or  a  physical  part  of  it,  representing  exactly  the  whole, 
being  always  present  to  the  eyetrf  the  observer there  should  he 
DO  doubt  that  the  pre^rty  manifested  does  belong  to  the  indi» 
vidual,  and  belongs  to  it  alone.  Injtbis  respect  alhtbe  external' 
characters,  as  well  as  the  physical  ones,  and  many  of  the  chemi¬ 
cal  properties,  inasmuch  as  they  are  recognised  before  the  body 
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Ls  clmnnposcd,  ot  imhe  att  itself  of'  its  decomposition,  are  pm. 
per  ch»rai-ters.'etl}ut  if,  after 'its  complete  decomposition,*' and 
wlien  its.  cum]x)nent  I  parts  have  formed  new  combinations  with 
other  j  substances  .  ulterior  operations  were  required,  these' not 
being  immedia/e,  and  the  body  to  be  characterized,  having  com- 
pletely  vanished  from  the  inspection  of  the  oliserver,  the  charac¬ 
ters  derived  fron»  such  operations  would  not ‘be  proper  charac¬ 
ters:  inaiatural  history.''  Hence  the  reason  why  characters  of  the 
solutions  of  mineral  bodies  recognised  by  precipitates  ought  not 
to  be  employed.  But  the  direct  effects  of  water,  of  the  adds  or 
alkalis,  of  heat  in  whatever  way  it  is  employed,  of  fluxes,  and  of 
thr:greate8t  number  of  contrivances  described  by  Berzelfui'lo 
be  employed  with  the  blowpipe,  having  the  advantage  of  bdt^ 
immediately  applied  to  the  individual  itself,  or  to  a  portion  of, 
or  representing,  the  whole,  are  to  be  considered  as  excellent  dm- 
racters.  •  In  fact,  the  immediate  exposition  of  the  mineral  to 
such  chemical  tests  is  nothing  else  but  a  change  in  the  dreum- 
stanoes  or  in  the  medium  in  which  the  body  is  naturally  placed; 
quite  analc^us  to  the  changes  experimentally  produced  in  order 
to  ascertain  the  specific  gravity,  the  hardness,  and  the  malleab- 
lity  of  a  mineral.  *' 

i>  On  the  contrary,  most  of  the  experiments  required  for  a 
qualitative  analysis  by  the  humid  way  being  complex,'  and  trot 
immediate,  operations,  are  not  to  be  admitted  among  the  cha¬ 
racters.'"  '■  "*'■ 

The  quantitative  analysis,  which  is  the  most  complicated  and 
difficult,  can  still  less  be  admitted  among  the  characters,  os'  iL« 
results  derive  their  chief  value  from  the  name  and  the  fame  of 
the  chemist  who  has  made  it.  Surely  the  mineralogist  ought  to 
be  thoroughly  acquainted  with  the  results  of  all  the  analysis 
made  of  the  different  minerals,  called  upon  as  he  is  to  corapaw 
them,  in  their  chemical  composition  as  well  as'  in  all  their  'jlhy- 
sical  properties,  for  this  knowledge  will  ‘enable  him  to  find  iWd- 
per  characters  to  assemble  minerals  allied  to  each  other  by  ana¬ 
logies  of  composition.  But  the  analysis,  or  the  formutd  deny¬ 
ing  its  result,  will  never  be  held  as  a  proper  distinedve  chartt* 
ter  in  the  eye  of  a  naturalist.  ' 

§  27.  Thirdly,  in  examining  in  succession  the  various  mincra- 
logical  characters,  it  has  often  been  ol)jected  to  each  of  them,  a* 
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l)ping,incapaMp,^),characteriae  or  dt'jfine  by.  itself,  a  roinend,  or 
.But  the  same  objection imigbiieqoiilly  be 
brpugbt,tp  bear  against  all  the  specihc  charaoters;eB)pk)y^  in 
zpolc^y  an4  .botany.  No  naturalist  haa.ever  thoi^htof  ckavac- 
tfjpzing  a  species  by  a, single  character;  but,  according  touibe 
laetbod  of  gradual  description  or  dehnitioo  used  in  aaturaltids- 
tpty,,  a  single  pharacte^,, may  .often  be  employed i  tor  disdnguish 
agiyen  species  in  .its  genus,  a  genus  in  it&  order,  an  order  an  its 
class,  and  that  is  all  that  is. required.  (.<  .<  .  j  .im.i  to  cuuiini'v- 
§  28.  Fourthly,  it  has.  generally,  beem. thought (necsssaiyi to 
giye  to  tile  dednition.of  the  characters  a  degree  of  mathcBamiaal 
precision  and  cKactncss  similar, to  that  which  ia^required  ki  natunal 
philosophy,, an  opinioa  tliat  has  often  prevented  tlie.use  pf  such 
characters,  which,  when  taken  in  their  common  aoceptatimit  would 
have, .proved  equally  useful  and  convenient, .for, jibe,  description 
and  the  distinction  of  minerals.  i  For  instance,  the  chara^er  of 
solubility  in  water,  which,  in  the  minerals  commonly  i  oalled 
a(dt«,,was,  when  taken  in  tlie  proper  limits  of  its.usual  accepta¬ 
tion,  a  very  good  distinctive,  character,  and,  even  an. important 
one,  by  its  being  closely  allied  to  a  number  of  equally  dtstinctive 
physical  as  well  as  chemical  properties ;  this  character  has  been 
given  up  on  account  of , other  bodies  essentially  different  ifroni 
the  so  called  I  salts  by  their  various  properties,  being  als«viin  the 
strict  sense  of  the  word,  soluble  in  water,  such,  as  calcareous 
spar,  gypsum,  and  sulphate  of  barytes.  This  too  great  nicety, 
for  sp  it  may,  be  called  in  regard  to  the  purposes  of  uatui;*!  his¬ 
tory,  takes  its  origin  in  . a,  want  of  discrimination, betweeni'ikhe 
purpose  and  the  wants  of  this  science  and  tlvoseof.the.exact.aud 
abstract  sciences,  such  as  natural  plulusophy  and  oliemistry.  iln 
tljese.last  meqUoned  sciences,^  the  object. is  to  findiand-ascertaMi 
positive  and  absolute. truths,  while  in  naturalihistory,  las  at 
leitst  as  relates  to  classification,  it  ..is  to  fiodndifferenUal  or-rela- 
fiYe qualities,., and,  in  that  case  a, minute  and  .matbefuaVkal ipre- 
is.nut,  required  fur  comparative  characters,  when  the  linuts 
iptu;which,  the  allegation  of  suck|chaj;actei;aisito4iq<,underst^ 
l;\a^.been  clearly  deliped,j  ,Xbi«,  .when  we  sayithat,,  by,Bolability 
in  water,  is  meant  that  property  ofja  miueralihyiwbichdt  is  sen¬ 
sibly., (^issplved  by  a  .smaUiqmmUty  ofjwater^  4*BS8^than:twenty 
fmies  the  weight  of  the  mineral),  we  obtain  a  sufficiently  accurate 
JAXUAUY - MARCH  1832.  « 
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i-iiaracler  to  distinguish itUe  salts  IVoin  other  minerals,  which  re-  I 
({uirefor  their,  solution  a  much  greater  qiuuuity  of  water,  u^',  I 

For  the  same  reason,  although  it  is  well  kiM)W'n  that  metals,  I 
when  divided  into  extremely  thin  laminae,  transmit  light,  yet,  as  ^ 
they  never  occur  in  nature  in  such  a  state  as  to  exhibit  this  pro,  f 
jierty,  to  which  they  can  be  brought  only  by  artificial  and  diffi, 
cult  contrivances ;  and,  as  their  smaller  natural  fragments  exhi¬ 
bit  on  the  contrary  wimplete  opacity  when  compared  with  frag-  f 
ments  of  equal  size  of  other  minerals,  we  may  term  them  opaque 
without  being  taxed  witli  inaccuracy. 

In  like  manner,  when  we  have  previously  mentioned  the.  kind 
of  6re,  blowpipe,  and  gas  employed  to  effect  the  combusdon, 
and  when  the  size  of  tlie  fragment  of  mineral  tried  has  been  ap¬ 
proximately  indicated,  we  may  use  the  character  of,  fusibility  oc  : 
infusibility,  as  perfectly  correct,  notwithstanding  that,  in  circjuittr.  i 
stances  different  from  those  mentioned,  the  case  would  liave 
proved  different. 


.■  li  w  >■  .  '  :  {i 

Sect.  II. — Of  the  rei,ativu  vai,ue  ob  importance  of 

CHARACTERS.  ^ 

§  29.  The  subject  we  are  about  to  bring  under  consideration 
presupposes  in  the  reader  an  acquaintance  with  what  is  meant 
in  natural  hi.story  by  the  expressions  artificial  methods  or  sys¬ 
tems,  and  by  the  natural  method  of  classification.  Should  he  be 
uuacquainted  with  tlie  views  on  this  subject,  we  would  refer  him 
to  Cuvier’s  Regne  Animal,  but  more  especially  to  the  deep  and 
elaborate  disquisition  on  this  subject  contained  in  De  Candolle’s 
masterly  work,  the  Tlteorte  Elementaire  de  la  Botanique.  V.. 

It  will  be  sufHcient  for  our  present  purpose,  to  remind  the 
rentier  that  an  artificial  method,  not  having  it  in  view  to  assem¬ 
ble  the  beings  w-hich  it  considers,  according  to;tbeir  more  im¬ 
portant  and  more  numerous  analogies,  docs  not  make  use  of  the 
whole  of  the  properties  or  organs  as  characters,  and  does, not 
attend  to  the  natural  subordination  of  those  diaracters ;  that 
a  system  is  founded  on  the  consideration  of  a  single  set  of  or¬ 
gans  or  of  characters,  so  that  it  is  always  entirely  artificial,  beii^ 
generally  constructed  in  order  to  facilitate  the  discovery  oi  the 
name  of  the  being.  The  natural  method  is  founded  on  a  tho¬ 
rough  knowledge  of  the  being  in  all  its  real  and  effective  rela¬ 
tions  to  the  other  beings.  It  arranges  all  the  individuals  toge- 
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thcr  in  such  a  manner,  that  those,  according  to  the  definition  of 
De  Candolk,  which  are  the  nearest  in  the  order  of  nature  should 
be  also  the  nearest  in  books.  Hence  it  follows,  that  while,  in 

an  artificial  methorl  or  system,  the  naturalist  is  at  liberty  to  u» 

and  arrange  his  characters,  as  he  thinks  best  suited  to  his  pur¬ 
pose  ;  in  the  natural  method,  for  there  is  in  fact  but  one  such,  he 
is  obliged  to  study  the  natural  analogies,  to  discriminate  the  re¬ 
lative  importance  of  the  various  characters,  and  to  adapt  his 
plan  to  the  plan  of  Nature  herself.  He  has  not  to  invent  a  clas¬ 
sification,  but  to  find  that  which  really  exists. 

§  80.  As  the  natural  method  rests  ujx>n  the  subordination  or 
relative  importance  of  characters,  we  must  now  endeavour  to  ex- 
I  plain  how  a  knowledge  of  this  subject  is  to  be  attained.  But  it 

I  is  necessary  previously  to  point  out,  in  a  few  words,  the  various 

mistaken  opinions  which  have  been  at  different  times  adopted  in 
mineralogy,  as  to  what  was  to  be  understood  by  the  importance 
of  a  character,  of  a  property,  or  of  a  set  of  properties. 

§  81.  In  minerals,  according  to  all  the  ancient  mineralogists, 
and  also  their  successors,  the  most  useful  and  precious  of  the 
constituent  parts  were  considered  as  the  most  important :  hence 
those  lead  and  copper  ores  containing  a  minute  proportion  of 
gold  or  of  silver,  were  classed  in  the  genera  Gold  and  Silver ; 
hence  the  assigning  a  greater  importance  to  the  element  forming 
the  base  in  a  chemical  combination,  because  it  is  in  general  the 
most  useful  in  the  arts  ;  hence,  in  fact,  the  greater  importance 

I  given  to  the  abstract  idea  of  substance,  than  to  the  physical  and 
external  properties  of  minerals. 

§  32.  At  a  later  period,  and  when  it  was  first  attempted  to 
introduce  into  the  study  of  mineralogy  something  of  that  philo¬ 
sophical  reasoning  that  had  been  found  so  advantageous  in  the 
other  branches  of  natural  history,  the  first  step  was  to  fix  what  was 
to  be  under.stood  by  the  term  Species,  which  gave  rise  to  the  ever¬ 
lasting  controversy  between  the  adherents  of  the  chemical  and 
those  of  the  physical  characters.  The  determination  of  mineral 
species  was  the  field  of  battle  of  the  two  contending  parties.  And 
it  is  curious  to  observe,  that  what  was  meant  by  a  classification 
of  minerals  founded  on  chemical  composition,  or  on  crystallo¬ 
graphy,  or  on  external  characters,  was  not  meant  of  the  whole 
of  the  system  or  method,  as  it  ivould  have  been  the  case  in 
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zoology  or  in  botany ;  for  so  predominating , was  the, idea,. I 
abstract  substances  were  the  real  subjects  ,of  the  classibefttioq,  | 
that  all  the  upper  divisions  were  entirely  chemical,  ,but  th.h  difr  I 
tinction  applied  merely  to  the  very  subordinate  nation  of  wb^  | 
was  to  be  considered  as  cliaracterizing  the  species  in  general.^ ,  | 

Now,  it  is  well  known,  that,  in  a  classification  founded 
upon  the  natural  method,  although  it  is  certainly  essential  to  i 
have  the  notion  of  the  species  well  defined,  it  is  nevertheJe® 
true  that  the  specific  characters  are  among  the  less  important; 
the  most  valuable  being  the  characters  by  which  the  higher  di¬ 
visions  are  designated.  How  could,  then,  a  justly  celebrated 
FreiKh  mineralogist  assert,  when  speaking  of  common  rock-salt, 
that  the  circumstance  of  its  being  composed  of  muriatic  acid  ai^d 
soda,  was  a  far  more  important  character  than  its  being  soluble 
in  water  ?  Such  a  notion  can  be  attributed  only  to  these  two 
circumstances, — namely,  that  with  this  mineralogist,  as  indeed 
with  all  mineralogists  up  to  the  present  time,  the  abstract  idea 
of  the  substance  was  in  a  manner  every  thing,  while  the  other  j 
properties  were  considered  so  entirely  subordinate  to  this  idea, 
that  the  mere  notion  and  designation  of  the  substance  seemed  to  j 
him  all  that  was  required.  Secondly,  that  he  meant  only  to 
characterize  rock-salt  as  a  species ;  and,  in  fact,  the  notion  of  its  f 
being  a  muriate,  was  but  a  chemical  character  to  distinguish,  as 
a  species,  this  substance  from  all  the  others  of  the  chemical  ; 
genus  soda;  and  the  character  of  having  soda  for  its  base,, was 
nothing  more  than  a  specific  character  to  distinguish  the  sub¬ 
stance  of  rock-salt  from  all  the  other  muriates.  „ 

In  the  eyes  of  a  naturalist,  on  the  contrary,  solubility  in  wa¬ 
ter,  connected  as  it  is  with  many  other  characters,  such  as  the 
action  on  the  sense  of  taste,  the  frangibility,  the  low  degree  of 
hardness  and  of  lustre,  &c.,  is  the  connecting  link  of  a  whole 
order  of  beings,  and  hence  must  stand  high  in  the  scale  of  im¬ 
portance. 

§  33.  We  shall  not  stop  here  to  prove,  that  the  importance  | 
attached  to  a  class  of  properties  for  its  being  the  first  to  furnish 
the  means  of  distinguishing  minerals  hitherto  confounded,  or 
of  uniting  others  which  had  been  erroneously  separated,  is  too  j 
puerile  to  be  here  discussed.  The  fact  that  crystallography  j 
was  the  first  to  unite  hornblende,  tremolite,  and  actinolite,  for-  | 
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tncrly  separated  from  each  other  not  only  by  the  chemist,  but 
also  by  their  external  characters,  brought  forward  as  a  proof  of 
the  greater  importance  of  crystallographical  characters  over  the 
chemical  and  external  ones,  as  well  as  the  union  of  the  telesie  and 
the  sapphire,  so  much  boasted  of  by  the  chemist  in  the  disputes 
about  precedency,  are  matters  of  no  consecjuence  whatever  in  the 
opinion  of  the  naturalist,  although  they  may  have  some  small  de¬ 
gree  of  interest  as  connected  with  the  history  of  the  science  itself 
§  34.  There  still  remains  to  be  noticed  another  error  into 
which  mineralogists  have  been  often  inclined  to  fall, — it  is  that  of 
giving  to  a  character  or  property  a  degree  of  importance  propor¬ 
tioned  to  the  difficulty  experienced,  to  the  labour  bestowed,  and 
the  ingenuity  displayed  by  the  observer  or  experimenter  in  dis¬ 
covering  that  property.  A  false  analogy  between  circumstances 
apparently  alike,  but  really  quite  dissimilar,  seems  to  have  given 
rise  to  such  a  mistaken  idea.  In  the  study  of  the  animal  king¬ 
dom,  it  is  generally  found  that  the  most  important  organs  are 
not  those  which  appear  at  the  surface,  but  those  which  are  con¬ 
cealed  in  the  deep  recesses  of  the  interior  of  the  animal.  But  it 
is  not  because  such  organs  as  the  heart  and  the  brain,  for  in¬ 
stance,  are  more  difficult  to  study,  and  reejuire  the  knowledge, 
the  lalwur,  and  the  perseverance,  of  a  skilful  anatomist  to  be 
examined  and  described, — it  is  not  because  latent  and  of  diffi¬ 
cult  access  that  they  are  reckoned  more  important  than  the  su¬ 
perficial  organs,  which  are  easily  perceived  ;  but  it  is  as  being 
indispensably  necessary  to  the  very  life  of  the  animal,  as  being 
essential  to  the  most  important  organic  functions,  while  the  ex¬ 
ternal  organs  appear  to  be  mere  accessary  dependencies,  which 
may  even  be  sometimes  suppressed,  without  the  life  of  the  ani¬ 
mal  being  endangered.  Now,  if  because  the  constituent  ele¬ 
ments  of  minerals,  equally  latent,  equally  ditlicult  of  access, 
some  of  which  existing  only  in  very  minute  proportions,  re¬ 
quiring  to  be  brought  to  light  the  most  persevering  and 
laborious  efforts  of  a  skilful  chemist,  were  supposed  more  im¬ 
portant  than  external  properties  easily  ascertained,  it  is  clear 
that  the  analogy  would  be  overstrained.  It  would  be  true  if  it 
was  demonstrated  that  those  elements  are  more  necessary  to 
the  existence  of  the  being  itself  than  the  more  external  pro¬ 
perties. 
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§  35.  In  what,  then,  does  the  relative  value  or  importance  of 
characters  consist  ?  The  idea  of  the  relative  importance  of  charac¬ 
ters  is  a  complex  one  ;  it  is  a  compound  of  the  consideration  of 
the  dependence  existing  from  more  particular  properties  to  more 
general  ones,  and  at  the  same  time  it  takes  into  account  the  re¬ 
lative  number  of  less  important  characters  subordinate,  as  well 
as  the  relative  number  of  species,  genera,  families  to  which  the 
property  to  be  evaluated  is  common  as  a  character ;  in  such  a 
way  that  a  character  will  be  reckoned  the  more  important  as  it 
is  the  more  general,  as  it  has  under  it  a  greater  number  of 
subordinate  characters,  and  also  as  it  is  the  common  tie  of  a 
greater  number  of  species,  genera,  and  families.  In  comparing 
different  characters  as  to  their  relative  importance,  it  must  be 
understood  that  the  characters  compared  must  belong  to  the 
same  nature  of  properties,  so  that  properties  relating  to  the 
crystalline  form  should  not  be  compared  to  chemical  propertiei, 
and  vice  versa. 

Thus  in  relation  to  the  form  of  crystals,  the  shape  and  size  of 
the  faces  in  a  secondary  crystal  are  characters  of  very  little  im- 
portance,  when  compared  to  their  number,  their  position  in  re¬ 
gard  to  the  axis,  and  their  mutual  incidences ;  even  these  exter¬ 
nal  limitations  of  secondary  crystals  are  of  smaller  value  than 
the  determination  of  the  fundamental  form  as  given  by  the 
cleavage ;  lastly,  the  consideration  of  the  system  to  which  the 
fundamental  form  belongs,  is  of  a  much  higher  degree  of  im¬ 
portance  than  the  specification  of  the  fundamental  form  itself. 
Under  such  a  point  of  view,  the  arrangement  of  the  crystallo- 
graphical  characters,  according  to  their  relative  value,  will  be  as 
follows,  beginning  with  the  most  important :  l.s/,  the  system  of 
the  fundamental  form,  and  accordingly  the  optical  properties  as 
to  refracted  and  polarized  light ;  2d,  the  particular  fundamen¬ 
tal  or  primitive  form,  and  with  it  the  cleavage,  and  other  con¬ 
siderations,  by  means  of  which  this  form  is  ascertained ;  fW, 
the  derived  or  secondary  form  ;  4fA,  and  lastly,  the  accidental 
variations  in  shapo  and  size  to  which  the  limiting  pdanes  of  se¬ 
condary  crystals  are  often  liable. 

It  is  easy  to  see  that,  by  analogous  means,  similar  distinctions 
may  be  introduced  into  the  other  sets  or  series  of  propierties, 
^ithcr  chemical  or  physical. 
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36.  But  there  is  artolhfer  w«yi  ui'.  judging  of  the  importance 
of  characters,  which,  although  rather  of  an  empirical  natura-iu 
ths'pcesent  state  of  the  science,  is  nevertheless  very  useful,  as 
thixywing  a  new  and  essential  light  on  the  subject.  Though  the 
nature  and  the  cause  of  the  connection  existing  between  the 
chemical  composition  and  the  physical  properties  of  'iniiterals  is 
quite  unknown,  experience  has  often  taught'  us  that  such  a  con¬ 
nection  really  exists.  Nothing  shows  more  clearly  this  fact, 
than  observing  the  same  minerals  assembled  close  to  one  another, 
in  two  methods  so  entirely  dissimilar  as  to  their  principles,  as 
that  of  Mohs,  and  the  last  arrangement  of  mineral  substances  ac¬ 
cording  to  their  electro-negative  elements  of  Berzelius.  The  very 
same  minerals  which  in  Mohs’s  system,  foumled  entirely  on 
physical  characters,  to  the  complete  exclusion  of  chemical  com¬ 
position  and  chemical  properties,  are  asseuihled  in  the  orders 
Erze  (ores),  Metailc  (metals),  Kiese  (pyrites),  Glunze  (glances 
or  galenas)  ;  are  also  found  joined  together  i>i  the  simple 
metals,  and  in  the  families  Sulphur  and  Oxygen  of  Berzelius’s 
arrangement,  founded  solely  on  chemical  ■comjxwjtioii.  Now, 
in  such  a  case,  the  physical  characters  common  to  all  the  mem¬ 
bers  of  such  chemical  groups,  will  he  more  important  than  the 
more  particular  or  individual  ones ;  and  at  the  same  time,  the 
chemical  element  common  to  the  composition  of  the  members  of 
each  of  these  groups  will  be  considered  more  important,  and  the 
chemical  or  mineralogical  character,  by  which  the  presence  of 
this  element  is  denoted,  of  greater  value,  than  the  elements 
which  belong  only  to  one  or  to  a  few  of  the  members  of  the 
same  groups.  It  is  by  means  of  such  considerations  thati.the 
greater  importance  of  the  electro-negative  element  in  the  com¬ 
bination  over  the  electro-positive  will  l)e  established ;  and  in  this 
way  the  chemical  characters  which  indicate  the  presence  of  the 
electro-negative  element,  as  well  as  the  physical  ones,  such  as 
nature  and  degree  of  lustre,  of  translucidity,  of  hardness,  which 
appear  to  hold  some  connection  with  that  clement,  will  he 
reckoned  more  valuable  than  the  specific  gravity,  the  colour, 
and  in  some  cases  the  variety  of  crystalline  fornt,  which  seem 
rather  more  connected  with  the  base  or  electro-positive  ele¬ 
ment  of  the  substance.  These  instances  will  be  sufficient  for 
otir  present  purjiose’,  which  is  not  to  dwell  on  details,  but 
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only  to  point  out  the  more  general  leading  principles  of  our 
inquiries.  m  .  „ 


Sect.  III. — Principles  of  classification.  ' 

„  §  37.  Mohs, is  one  of  the  first  mineralogists  who  has  treated 
mineralogy, ,  as  avbranch  of  Natural  History.  If  by  setting 
aside  some  of  the  most  important  considerations  and,  characters, 
the,  I  chemical)  opes,  he  h4Sibeen,,prevented-|from  attaii^g  ^ 
natural  method,,  it  is  to  be  obser;red,  that  at  BJ^e 
attempt  to  obtain  this  object;  and  what  is  worthy  of  repiwlt, 
he  proceeded  in  his  classification  according  to  the  inetbod  of  ge¬ 
neral  comparison,  introduced  into  botany  by  Adanson,  as  the  first 
step  towards  a  natural  and  philosophical  arrangement  of  plants. 
He,  in  imitation  of  Adanson,  first  formed  as  many  series  or  ar¬ 
tificial  systems  as  he  had  characters,  and  then  disposed  in  tfie 
same  orders  those  minerals  which  he  had  fouixl  to  come  new 
each  other  in  the  greater  number  of  those  series  or  systems.^  ,j,. 

But  here  the  vices  which  have  been  pointed  out  by  De  Can¬ 
dolle,  in  what  he  has  called  the  method  of  general  comparison, 
were  fully  exemplified,  and  though  Mohs  has  in  some  cases,  aj 
we  have  mentioned  before,  hinted  at  some  very  natural  orders 
or  families,  the  greatest  part  of  his  divisions  shows  his  want  of 
acquaintance  with  the  notion  of  the  subordination  of  characters; 
and  by  tlie  omission  of  the  chemical  properties,  his  system 
has  become  more  than  any  other  liable  to  the  strong  object'ioDS 
urged  by  De  Candolle  against  all  the  methods  of  general  com¬ 
parison,  viz.  that  of  never  embracing  all  the  characters  and  all 
the  points  of  view  under  which  those  characters  may  be  consi¬ 
dered,  and  that  of  attributing  to  all  the  characters  the  samt 
degree  of  importance,  and  to  all  the  points  of  view  the  same 
degree  of  Interest.  ,, 

§  38.  We  are  now  to  point  out  in  a  very  summary  way  the 
chief  principles,  which  have  guided  us  in  our  attempt  ,tu  in¬ 
troduce  into  mineralogy  a  method  resting  on  the  subordinatipp 
of  characters.  We  shall  not  at  present  insist  on  what  is  but  ap 
application  of  the  rules  laid  down  in  the  preceding  section,, at 
the  following  sketch  of  the  first  divisions  of  the  classificatioa 
will  afford  practical  examples  of  what  would  be  here  mentioned 
theoretically.  But  it  is  necessary  to  bring  under  the  notice  of 
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the  mineralogist  a  most  important  consideration,  which  has  been 
our  chief  guide  in  the  formation  of  the  divisions  and  snbdivi- 
gions,  from  the  first  or  more  general,  down  to  the  lowest  or 
most  particular. 

§  39.  There  are  two  great  and  distinct  points  of  view  in 
which  minerals  may  be  considered,  or  in  other  words,  there 
exist  two  distinct  systems  of  mineralogical  characters,  the  che- 
mical  and  the  physical,  in  each  of  which  systems  there  are  more 
or  less  important  characters.  Now,  a  certain  number  of  mineral 
individuals  possessing  at  the  same  time  the  same  important  phy¬ 
sical  characters  and  \he  same  imjjortant  chemical'  properties  or 
analogies,  may  be  said  to  be  very ‘closely  and  naturally  allied  tb- 
grther.  If  these  important  chemical  and  physical  characters 
which  are  common  to  such  minerals  are  found^  at  the'‘same 
time  to  he  distinctive  characters,  and  to  belong  only  to  those  vety 
same  individuals,  and  not  to  others,  then  the  groups  comprising 
all  those  minerals  will  be  found  to  be  very  natural  groups  ;  and 
as  our  purpose  is  to  establish  as  many  as  we  possibly  can  of 
these  natural  groups,  we  will  in  all  cases  make  a  strict  rule  never 
to  assemble  in  the  same  group,  whether  large  or  small,  minerals 
which  shall  not  have  in  common  the  same  important  physical 
and  chemical  characters. 

§  40.  But  as  it  happens,  though  happily  in  a  small  number 
of  cases,  that  minerals  distinguished  from  all  the  others  by  their 
physical  characters,  may  be  found  to  exhibit  no  chemical  differ¬ 
ence  from  those  belonging  to  some  other  group,  and  vice  versa, 
as  for  instance  arragonite,  which  differs  so  much  in  its  crystalline 
system  as  well  as  in  hardness,  and  in  the  effect  of  the  blowpipe, 
from  calcareous  spar,  though  a  real  chemical  difference  has  not 
yet  been  satisfactorily  found  between  those  two  minerals ;  and 
as  the  same  thing  takes  place  in  regard  to  a  much  more  import¬ 
ant  group,  namely,  the  metallic  sulphurets  of  zinc,  mercury, 
arsenic,  and  of  antimony  and  silver  (red  silver  ore),  comprised 
in  the  order  Blende  of  Mohs,  so  different  in  their  translucidity 
and'  their  semivitreous  semimetallic  appearance,  from  all  the 
other  opaque  and  true  metallic  sulphurets,  it  is  necessary  to 
point  out  what  is  to  be  done  in  such  cases. 

Undoubtedly,  such  minerals  ought  first  to  be  separated  from 
those  which  exhibit  a  difference  with  regard  to  one  or  other  of 
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two  principal  systems  of  characters;  fur  as  we  have' just  sera, 
we  are  not  allowed  to  assemble  in  the  same  division,  minerah 
differing  in  their  chief  characters.  In  this  way  separate  groups 
will  be  formed  of  such  anomalous  individuals,  species,  genera, 
orders,  &c.  ■  'Mtinv 

§  41.  But  now  comes  the  question, — When  we  are  called 
upon  to  dispose  of  these  anomalous  groups  in  the  classification, 
and  to  join  them  in  superior  divisions  with  some  other  groups, 
^all  we  associate  them  with  those  resembling  them* by  their 
pltysical  or  by  their  chemical  properties  ?  Now  such  a  question 
cannot  be  answered  a  priori,  for,  as  we  have  seen  before,  the 
chemical  properties  and  composition,  as  well  as  the  physical 
characters,  are  both  essential  to  the  existence  of  a  mineral  indu 
vidual,  and  in  this  respect  none  has  a  right  of  pre-eminence 
over  the  other.  >>  •'  i’ j  ; 

It  is  then  necessary  to  examine  these  two  distinct  systems 
of  properties,  and  to  see  whether  they  possess  the  same  degree 
of  accuracy,  of  certainty,  and  of  independence,  of  every  consi¬ 
deration  foreign  to  themselves,  and  to  give  in  doubtful  cases  the 
pro-eminence  to  the  most  certain,  and  the  most  independent  con. 
siderations.  Now  in  this  respect,  we  do  not  hesitate  to  say  that 
the  physical  characters  must  be  preferred.  'j 

In  these  characters-  there  exists  an  evidence  so  simple,  so  im¬ 
mediate,  so  palpable,  that  their  manifestation  becomes  obvious 
to  all  those  who  consider  them  in  the  manner  pointed  out  by 
the  first  observers ;  and  hence  it  happens,  that  although  now 
an  unprecedented  degree  of  accuracy  has  been  given 'to  the 
physical  and  external  characters,  it  is  nevertheless  to  l)e  observ- 
etl  that  the  descriptions  and  observations  of  more  ancient  mine¬ 
ralogists  as  Werner  and  Haiiy,  deficient  as  they  are  in  that  mi¬ 
nute  accuracy  now  required,  continue  still  to  be  true  as  far  as 
they  go,,  so  that  Werner’s  descriptions,  as  given  by  his  disciples, 
Jameson,  Brochant,  &c.  may  still  be  applied  to  the  minerals  for 
which  they  were  intended.  They  have  been  extended,  impro¬ 
ved,  and  rendered  more  accurate,  hut  they  have  never  been 
proved  to  be  false  and  consequently  useless. 

The  case  is  different  with  the  notions  entertained  in  regard  to 
the  chemical  composition  of  minerals,  for  the  progress  of  know¬ 
ledge  on  this  subject  has  shown  not  only  that  the  ideas  of  more 
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ancient  chemists  but  also  their  analyses,  are  so  deficient  in  ac¬ 
curacy  as  to  have  rendered  them  now  quite  useless ;  and  this 
observation  is  not  limited  to  chemists  of  the  last  century ;  the 
analysis  given  of  the  Wavelite,  of  the  Uranite,  &c.  under  the 
sanction  of  very  celebrated  names,  shows  that  an  appeal  can  al¬ 
ways  be  made  to  a  more  enlightened  chemistry  from  the  first 
decisions  of  a  less  advanced  chemistry.  In  such  a  case  it  is 
quite  natural  that,  when  we  see  the  minerals  differing  from 
each  other  in  important  physical  characters,  while  chemistry 
cannot  at  the  moment  show  any  material  difference  in  their 
composition,  we  should,  guided  by  strung  analogies  and  proba¬ 
bilities,  still  wait  for  the  last  decision  of  a  better  informed  che¬ 
mistry  *. 

§  42.  Besides  their  greater  certainty,  the  physical  properties 
or  characters  derive  from  their  total  independence  of  any  ante¬ 
rior  or  auxiliary  chemical  notion,  a  great  advantage  over  the 
considerations  belonging  to  chemical  composition  or  properties. 
It  is  known  that  a  mineral  can  be  perfectly  characterized  with¬ 
out  any  reference  whatever  to  its  composition,  and  Mohs's  whole 
classification  would  be  a  proof,  if  wanted,  of  this  assertion.  Now, 
chemistry  is  far  from  being  able  to  lx)ast  of  such  an  independ¬ 
ence  of  physical  considerations.  In  the  first  place,  the' very 
idea  of  a  chemical  essay,  either  by  the  blowpipe  or  by  any  other 
method,  or  of  an  analysis,  implies,  as  a  matter  of  course,  that 
the  small  portion  of  a  phy.sically  homogeneous  body,  submitted 
as  pars  pro  toto  to  the  essay  or  the  analysis,  is  a  true  represen¬ 
tation  of  the  whole ;  and  such  a  notion  is  a  strong  though  tacit 
acknowledgment  of  the  dependence  which  binds  the  chemical 
researches  to  the  consideration  of  physical  properties,  for  it 

•  That  such  opinions  have  been  maintained  by  some  of  the  first  rate  che¬ 
mists  themselves,  the  following  quotations  will  prove.  “  11  taut  avouer  que 
si  la  min^ralogie  tire  de  grands  avantages  de  la  docimasie,  la  premiere  avertit 
»  son  tour  le  chimiste,  soit  par  la  structure  du  mint^ral,  soit  par  quelque  autre 
phenomene  exclusif,  quil  y  a  dans  ce  corps  quelque  chose  de  nouveau  k  d^- 
couvrir;  et  e’est  ce  qui  est  arrivd  plusieurs  fois  entre  ces  deux  sciences.” — 
{VauqueHn,  Jour,  des  Mines,  No.  li.  p.  192.)  “  Les  caracteres  des  corps  de¬ 

pendent  entierement  de  leur  composition  interieure,  de  maniere  qu’une  dif¬ 
ference  dans  la  composition  en  entraine  toiyours  une  dans  les  caracteres.”— 
(.Berzeliu.1,  Nouveau  Systeme  de  Mineralogie,  p.  ft,  et  corrigenda,  p.  .111. 
Hence,  the  inverse  must  of  course  be  equally  true,  tliat  a  difference  in  the 
characters  must  he  attended  by  a  diflerence  in  composition. 
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is  only  by  these  last  properties  that  the  identity  of  matter  be¬ 
tween  the  portion  of  a  mineral  submitted  to  analysis,  and  the 
remaining  parts  of  the  specimen,  as  well  as  all  other  minerals  of 
the  same  description,  can  he  established.  Were  it  not  so,  as  the 
part  analysed  has  been  entirely  dissipated  and  destroyed,  we 
could  know  the  chemical  compositions  only  of  bf)dies  which  have 
ceased  to  exist,  without  being  able  to  draw  from  such  a  know¬ 
ledge  any  inference  as  to  the  composition  of  still  existing  Ixxlies. 

jNIoreover,  chemistry  cannot  proceed  in  its  own  especial  pur¬ 
pose,  without  employing  physical  considerations,  such  as  colour, 
hardness,  crystalline  forms,  &c.  to  characterize  the  productions 
of  its  decompositions  and  recompositions,  the  precipitates,  the 
solutions;  and  it  is,  hy-the-hy,  a  singular  contrast  to  see  chemists 
holding  so  lightly  the  physical  properties  which  are  distinguishing 
characters  of  natural  Ixxlies,  while  they  give  them  a  great  weight 
when  they  are  to  characterize  their  own  artificial  productions!"* 
§  43.  From  the  whole  of  the  above  mentioned  considerations 
we  conclude,  that  in  those  cases  where  the  physical  and  chemical 
properties  are  found  at  variance  in  the  same  group  of  mineral  in¬ 
dividuals,  the  preference  shall  be  given  to  the  physical  characters, 
until  chemistry  shall  have  clearly  pointed  out  the  cause  of  this 
difference ;  hut,  at  the  same  time,  it  must  be  clearly  under¬ 
stood,  that  such  groups  only  in  which  all  the  members  agree  to¬ 
gether,  and  at  the  same  time  are  distinguished  from  all  other 
groups  by  the  same  physical  as  well  as  chemical  characters,  are 
to  be  considered  as  strictly  natural  divisions. 

§  44.  Let  us  now  trace  the  plan  of  the  divisions  of  the  classi¬ 
fication  from  the  lowest  to  the  highest,  and,  in  so  doing,  let  us 
not  forget  that  we  are  to  submit  to  our  method  only  individuals 
in  their  perfect  state,  isolated  and  not  aggregated  one  with  ano¬ 
ther,  that  is,  simple  crystals  supposed  complete,  perfect,  pure, 
and  possessing  all  their  qualities  or  properties.  Uy  this  mode  of 
procedure  w’e  get  rid  of  the  greatest  of  the  difficulties  which 
has  always  beset  those  who,  classing  abstract  substances,  what¬ 
ever  external  shape  they  might  assume,  were  obliged  to  find  a 
character  common  not  only  to  all  the  perfect  crystals  composed 
of  the  ^me  species  of  substance,  but  also  to  the  mutilated, 
averted,  deformed,  and  rolled  ;  to  those  aticular,  radiated,  fi¬ 
brous,  and  granular  masses,  which  are  nothing  else,  in  fact,  hut 
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groups  of  more  or  less  imperfect  crystals  of  a  similar  sub- 
gUince ;  or  to  those,  amorphous  and  compact  iincrystallized 
passes,  which,  on  reasonable  induction  from  analogies,  and  of- 

from  oib^r,ve,(j[  ^%Vts,  may  also  be  considered  as  groups 'not 
qplyjpf  micrpsqppic,;,lmt  rather,,  if  we  may  say  so,  of  molecular 
crystals,, invisible  to  the  eye  even  armed  witli  |he  ^ost  powerful 
instruments,  such  amorphous  masses  being  dftin*  foiined'bF  a 
pure  homogenous  substance,  or  of  individuals  of  the  same  che¬ 
mical  nature  (amorphous  quartz,  chalcedony,  limestone,  gold, 
platina,  he.),  or  being  often  formed  of  an  intimate  mixture  of 
two  different  substances,  or  of  two  sorts  of  individuals,  each  of  a 
different  chemical  nature  (agates,  jaspers,  coloured  marbles,  &c.) 

Now,  in  zoology  or  botany,  no  one  has  ever  thought  of  ad¬ 
mitting  into  the  classification  which  comprehends  only  individuals 
in  their  most  perfect  states,  all  the  mutilated,  imperfect,  and 
diseased  animals  or  plants  which  may  occur  in  nature,  still  less  to 
give  a  place  to  herds  of  animals,  with  the  animals  which  compose 
them,  to  forests  of  trees,  either  of  one  or  of  various  species,  to 
heaps  of  decayed  wood,  with  the  different  species  of  trees  which 
botany  has  to  describe.  Such,  however,  is  what  has  always  been 
done  in  mineralogy. 

But  here  comes  the  objection, — if  we  admit  in  the  classification 
nothing  but  single  and  perfect  crystals,  we  shall  leave  out  of  the 
domain  of  mineralogy,  a  very  great  part  of  what  has  always  been 
thought  to  belong  to  it.  Were  it  so,  we  maintain  that  there  is 
now  a  sufficient  quantity  of  known  crystals,  diftering  from  each 
other  in  shape  or  substance,  to  render  their  consideration  and 
arrangement  worthy  of  the  attention  of  the  natural  historian. 
But  it  will  be  shewn  hereafter,  that  by  a  suitable  employment 
of  appendices  to  the  classes,  families,  genera,  he.  for  minerals 
differing  from  the  other  ones,  but  not  yet  found  in  perfect  crys¬ 
tals,  and,  by  mentioning  historically  after  the  description  of 
each  genus  or  of  each  species,  the  most  ordinary  modes  in 
which  individuals,  small  or  large,  microscopic  or  molecular,  per¬ 
fect  or  mutilated,  are  assembled  together  in  groups,  w^e  shall 
have  in  fact  enumerated  the  same  bodies  which  all  other  works 
on  mineralogy  describe ;  but  only  in  giving  them  their  proper 
place,  in  distinguishing  what  is  to  be  distinguished,  and  in  pre- 
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serving  unsullied  by  heterogenoous  mixture,  a  method  which 
must  confine  itself  to  simple,  pure,  complete,  and  perfect  indivi* 
dual  beings. 

§  45.  We  now  bt^n  our  account  of  the  divisions  of  the  clas¬ 
sification,  by  ascertaining  accurately  the  nature  of  the  more  im- 
portent  among  the  lowest  of  these  divisions,  that  is  the  species. 
We  have  already  noticed  that  this  problem  has  been  always  a 
field  of  contention  among  mineralogists.  Tacitly  agreeing,  as  it 
appears  upon  one  point,  that  the  abstract  ideas  of  substance  ov 
chenfical  composition,  were  to  be  the  subjects  they  had  to  arrange 
on  their  classification,  they  seem  also  to  have  agreed  that  all 
bodies  of  the  same  chemical  composition,  or  similar  in  their  sub¬ 
stance,  should  be  considered  as  belonging  to  the  same  species, 
and  the  dispute  was  merely  about  which  of  the  chemical,  the 
physical,  or  the  external  characters,  were  the  surest,  the  readiest, 
or  the  most  convenient  means  of  ascertaining  differences  or  simi¬ 
litudes  of  chemical  composition  in  minerals. 

Under  the  idea  that  substance  was  the  chief  oliject  of  conside¬ 
ration,  it  is  not  to  be  wondered  that  the  various  forms  and  phy¬ 
sical  qualities  which  any  substance  could  assume,  should  have 
been  regarded  as  unimportant,  unessential,  and,  as  it  were, 
merely  accidental  attributes,  and  that  such  accidents  would 
have  been  looked  upon  as  mere  varieties  of  definite  species; 
though  it  appears  to  us  rather  difficult  to  understand  how  form 
could  ever  be  considered  as  a  variety  of  substance.  '  ' 

§  46.  Very  different  will  be  our  point  of  view  when  we  are 
to  class,  not  abstract  ideas,  but  real  and  positive  individuals,  in 
which  form  as  well  as  other  physical  properties  are  ns  essential 
attributes  as  chemical  composition.  Here  we  will  find  ourselves 
on  the  same  ground  with  the  zoologists  and  Ixjtanists,  who  com¬ 
pare  together  their  various  animal  or  vegetable  individuals,  and 
we  will  proceed  in  conformity  with  their  principles. 

§  47.  Their  object  in  collecting  all  the  individuals  in  a  cer¬ 
tain  number  of  groups,  of  which  the  lowest  are  comprised  in  the 
highest,  is  to  assemble  together  those  beings  which  resemble 
each  other  more  than  they  resemble  those  of  other  species, 
genera,  order,  classes.  Such  a  definition  is  applied  to  spe¬ 
cies  in  regard  to  other  species,  to  genera  and  orders  in  regard 
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to  other  geiieraand  orders,  but  it  is  of  too  general  and  too  v^ue 
a  nature  nut  to  require  soinc  more  precise  mdications  for  each 
particular  sort  of  division. 

f  48.  Accordingly  we  find,  that  those  animals  or  plants  have 
been  conudered  as  l^elonging  to  the  some  species,  whacb  have  been 
found  on  comparison  to  be  so  like  each  other,  as,  to  use  Haiiy’s' 
expressions,  to  l)e  distinguished  only  by  separate  existence,  or 
in  which  each  individual  may  be  supposed  to  represent  the 
whole  species,  provided,  however,  due  allowance  is  made  for  the 
difierences  arising  from  the  sex  and  the  age  of  the  animal,  and 
the  season  of  the  year  in  which  it  happens  to  be  living ;  so  that 
individuals  should  be  compared  only  with  individuals  of  the 
same  sex,  of  the  same  age,  and  living  at  the  same  epoch.  But 
even  such  a  definition,  though  much  more  accurate  and  precise 
than  the  preceding,  would  still  be  thought  deficient  in  complete¬ 
ness  and  accuracy  ;  if  the  expression  of  a  general  law  of  nature, 
including  as  a  consequence  all  that  has  just  been  alluded  to, 
had  not  been  found  to  answer  all  the  purposes  of  the  most  phi- 
losoplricaltiaturalist.  This  law  is  that  of  reproduction,  by  which 
individual  beings  are  incessantly  generated,  perfectly  similar  to 
the  parents  from  which  they  originate :  so  that  the  individuals 
belonging  to  the  same  animal  or  vegetable  species,' « re  supposed 
to  be  descended  from  parents  similar  to  them,  and  differing  from 
all  others.  In  this  case,  and  w'hen  a  clearly  and  precisely  ex¬ 
pressible  law  is  made  to  comprehend  all  the  individual  beings 
which  are  members  of  the  same  species,  the  differences  existing 
among  them,  which  cannot  be  accounted  for  by  any  expressible 
law,  and  which,  by  their  small  importance,  and  our  ignorance  of 
their  causes,  may  be  looked  upon  as  accidental,  will  be  ranked  only 
as  characterizing  mere  varieties,  cither  constant  or  accidental. 

§  49.  Now,  by  the, very  nature  of  the  beings  belonging  to  the 
mineral  kingdom,  no  such  thing  as  reproduction  exists  in  nmie- 
rals,  so  that  this  particular  law  cannot  afibrd  us  any:  aid  ;  but 
the  more  general  fad  of  individuals  > being  supposed  to  belong 
to  the  same  species,  as  soon  as  they  may  be  brought  together 
under  the  expression  of  some  definite  law,  will  easily  £nd  its  ap¬ 
plication  as  well  in  the  unorganized  as  in  the  organized  worid. 
In  this  way  crystals  agreeing  together,  as  well  in  chemical  com¬ 
position  as  in  their  form,  not,  however,  primary  or  fundamental 
form,  but  in  their  actual  form,  be  it  secondary  or  analogous  to 
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the  primitivey  wi}:!  be  repnted  ta  beJeitgitOiAhe  Mine 
cause  the  law,  whieh  indicates  their  composiuoo^tnay  ihe 
designed  by  a  oheiiHcal^ir  mineralcgical  foraiula,  and  tbei^ifprii^ 
by  aiflnare'or,le66  complicated,,  but  I  always  precise  crystaile^l^ 
phlcal- symbol  or  deboitiun,  .being  itself ^a  law,  or  an  asseinbl^ 
qf  oryttallographical  laws.,  .  I  n«s  \r.’\  <  >,«  )  \  -hud  ■)(!} 

'j  50.1  iltti such  a  ease,, the  gceater:^r  lesser  extension  as^g^ 

kiiditiGerent  crystals  of  itlie  same  fqrm,.  by  ,tJLu4.E,JvnUiug  plgge^ 
and  the 'geometrical,  form  of  tliese  planes  being  determined; 
drcumstanceg  apparently  ^  nceidenud .  tmd  so  particuiaji;,,^^  ajr^, 
not  capable  of  being  brought  under  the  expression  of  apy,^fngti 
ral  law,  willrrhoioousidered  by  us  as  inere,w«nctw,-,di^^ei:y;es 
c/iculoura  I  in,  individuals,  of  the  same  species,,  when  tli^,aff 
produced  by  the  presence  of  soqie  ingredient,  in  to9,  fmgl))A> 
proportioni.to  be  meluded,iin  tbe  chemical,  formula,  ,will,gj^, 
rank  as  varietiestr.d  >  o'  f(oii<[  , i,  ;uiTo  t  {<’  tvtr,  . 
,t(§;i5'lR  ThttSy  according: to  .Oiur  view^,i,ihej/ww?w^w^  oijjcj^^iif^ 
Hoc  A)6tnhedralyimd  ^  triform^,  galena,  or  stilphuret  pf,J(ead,i 
w^l  be' three. (hatinct  jspeciea, of, crystals,  while/the  thref  .diffe^eillt 
aspects  which  this  List  species,  the  .ptay, assume, 

osbetor  an  octahedrov),witb< truncated, edges  and  angles,  apd  a 
rhomboidal  dodecahedron  with  all  its  angles  truncated, 
only  varieties'  oC’  the  same  species,  being  merely  accidentaliand 
uniniportant  modifications- of  a, general  form,  otherwise  dgt^ 
mined  •by,  precise.  Jaws,  (.  ..(ui  -i  m  •i  y 

t>rLikewiBe,  the, regular  six-sided  .prisms  and  Ujp  six^s^ded/PyRh 
mids  of  corundum  will  be  two  distinct  species  of  crysit^.^,{,lM, 
t4>c  blue  or  red  colour  wliich  such  crystals  may  exhibit,,  vyill  9f)}j(. 
characterize  a  variety,  for  the  quantity  of  oxide  of  iron,  by  whj^ 
this', colour,  is  produced,  is  tou^sniall  to  appear  in  the  formulf 
Al' or/ JZ,  which  denotes  the  chemical  .composition  of  the  eorgp-, 
dum.  II i*!  h-.-f/  -1  /Rin  ti  nf,-..  ,  . 

§  52.  Sonte  objections  will  assuredly  be  made  against  the  uev 
view  we  have  offered  of  tl»e  mineral,  species,  and  the  chjef  of 
these  obiectioDS  must  be  answered  in  a  few  words.  First,, the 
great  number  of  crystalline  forms  belonging  to  many  of  ibe  up** 
acral  substances;  secondly,  their  very  small  relative  interest, or 
importance ;  thirdly,  the  , difficulty  and  complication  attending 
the  description,  and  even  the  definition,  of  many  of  these  crys^ 
talline  forms,  will  be  objected  against  their  being  made  the  types 
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of  our  notion  of  miner*!  speciof^.'  »  We  ghall  only  jioint  to 
the  organized  kingdom,  to  show  that  similar  objections  might 
easily  be  made  to  the  notion  of  animal  or  vegetable  species. 
Whit  can  be  more  numerous  than  the  species  contained  in  the 
genera  Sylvia,  Muscicapa,  Psiftacns,  FringiUm,  Anas,  &c.  in 
the  birds ;  Helix,  Conus,  TeUina,  Venus,  &c.  in  the  mollusca ; 
Geranium,  Erica,  &c.  in  the  plants ;  and  what  a  small  degjree 
of  interest  and  importance  is  attached  to  the  greatest  part  of  the 
specific  distinctions  in  those  genera  Nevertheless,  such  consi¬ 
derations  have  t^ver  induced  naturalists  to  alter  the  notions  of 
the  species.  '•'  * 

As  for  the  difficulty  and  length  of  the  description  of  second¬ 
ary  forms,  we  would’  refer  to  the  chief  monographs  in^  zoology 
and  botany,  and  especially  to  Temminck’s' ’or  Bechstein’s  de¬ 
scription  of  European  birds,  and  ask  whether  it  would  not  be 
possible,  even  by  a  verbal  description,  to  characterize  in  less 
!pace  the  most  complicated  cry’stal,  than  an  animal  or  a  plant, 
not  to  speak  of  the  use  of  such  crystal lographical  symbols  as 
those  of  Haiiy  or  Mohs,  which  would  abridge  and  simplify  con 
sUerably  such  definitions. 

Another  much  more  plausible  objection  would  be  to  point 
to  the  crystallographical  laws  themselves,  or  to  the  rimple  forms 
of  which,  according  to  Hauy,  and  especially  to  Mohs,  each  com- 
plicate<l  form  appears  to  be  composed,  as  more  proper  to  be  a.«- 
sumed  as  the  mineral  species.  In  this  objection  we  can  but  see 
a  confusion  of  abstract  ideas,  with  positive  beings,  and  a  wrong 
application  of  a  method  valuable  surely  in  abstract  sciences,  but 
quite  opposite  to  the  spirit  of  natural  history.  Tl*e  method  of 
analytical  abstraction  followed  by  mathematical  combination,  is 
entirely  foreign  to  natural  history,  and  is  perhaps  too  simple  a 
contrivance  for  the  manifold  purposes  and  points  of  views  which 
this  science  entertains.  However,  it  may  be  well  for  us  always 
to  remember,  that  positive  and  really  existing  beings  are  the  only 
objects  of  the  contemplation  of  natural  history  ;  and  surely  no¬ 
body  wll  pretend  to  say  that,  in  the  irijxirm  svlphurei  of  lead, 
the  three  simple  forms,  die  ctil)e,  the  octahedron,  and  the  dode¬ 
cahedron,  which  are  supposed'  to  be  combined  in-  thi#%etwpotnfd 
form,  have,  or  ever  had,  any  existence  independent  of  theitri- 
form  individual  crystal. 

JAKU.AUY — MAKCJI  1832.  R 
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'§>S3i<-'Havnig  Uuis  lituited  our  notiom  oi  raineffol  species  to 
rrystats  ol'tbei«une  actual  form  and  oompositioti,  aoad  tlntdf  I 
'varieties 'to  modifications  purely  accidental,’' and  not  referahleito  t 
any  ‘we' proceed  <to  the'  notion  of  genera.  oiTho  genua<inU  f 

fie  VcoHeetion  of  species,' halving  the  same  fundamentsd  oii  pii  t 

iyntrid'  fonn^'  and  the  same  chemical  composition. 'iiiSuchia  da*  i 

finitton,-  which'  holds  'good  fori  tlie  greater'  number  of  'generi,  | 

’b^>  modified)  in  those  teases 'in  wluchyi  by  the  suhstitution  ' 

dlvsotnorphoifs -bases  I  for  tone  anotlier,  'the  general 'formulaita  i 

maming' the 'same  (VideiWachmeister’i  Anal^-seS  and  Fomnilie  < 

of  Garnets),  the  particular  formula;  are  different,  and  i at. the  J 

same  time  the  fundamental  form  remaining  the  same  in  kind' ex¬ 
periences  some  variations  in  the  angles.'  For  such  cases  the  per-  ' 

ticul»r'‘<T)r!Wul«,  wheni-tlio  isomorjilious  bases.' manifest > their  t 

presence  by  some  mmernlogical  dmracter  (colour,:  specifiegw- 
vityi'eflfeetlof  blowpipe,  &c.),  or  only  fbyiia 'difference  ifi'the 
angles  of  the  primitive  form,  will  give  rise  to  as  many  mh^gentto, 
mcludiSd 'in  a  great  genus  characterized  by  the  general  fotoiub 
or  ihe  corresponding  mineralogical  characters,  and  by  ihe  gentt- 
'ral  nature  of  the’ primary  form.  .  Thus  the  treviolUej  aetum^, 
and  hornblende  will  be  suligeneraiof  the  great  genus  j4mpki&bk; 
afnd“wH’ the 'rimmboidal,  simple  and  compound^  catlx^tfeof 
lime,  of  magtresiav  of  iron^  of  zinc,<«and  of  manganese,  >^wili’ be 
sabgnuera!' of  the 'great  genus  Spar,  o  As  for  jirrngmitei' ia 
eompliance'with  tbe  general  rules  before  proposed,  it  wiH  consd- 
•t»rteagertos  'iiMleper»dent  of'the  calcareous  spar, the  irtdiM- 
I  dtfals'of  thor  genusiare  very  different  in  secondary  and  primiliv* 

1  'fbrmf4'aB' well  as  in  otlrer  physical  characters.  mI' oj  :itirnf!c'l‘jc! 

§  64.  The  fomilies  will'  be  collections  of)  genera,  having,  be¬ 
side  a  commoiv 'clectTo^negadve  element;'  some  remarkable  cots- 
mon  physical  or  cliemical  characters,  varying  according  to! the 
t  classes  and  the  orders  to  which  they  belong, r.but  which  give  to 

I  the:  merobers  oF'eacb'family  striking  features  of  likeness,  iv  The 

subdivision -of -orders  into' faiaiUes  does  not  take 'place  in  sudi 
orders  a»«re  composed  of  genera  in' so  small 'a  number,.>and  so 
like  each 'other  that'-the  oharacters-of  the.  family  would  'heitbe 
^rne-  as  those  of  the  order  v  but  this  subdivision!  may,) at  futWPe 
limes^iliy  the  increase  of  the 'genera'  of  these  .orders, 'be  made 
j  convenient  and  even  necessary, 

i 

! 
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.1  §  56,' The  orders  will  be  fonnediin  same  classeHof  genera 
having  the  same  electro-Degative  element,  whether  its.  presence 
and  particular  nature' be  indicated  b3r  a  chemical  character,  And 
icspecially  by  the  blowpipe,  the  most'  ready  and  siraple-tesV  £»r 
such  elements,  or  when  such  mineralogical  character  may  npt  be 
found,  by  an  assemblage  of  characteristic,  physical,  4ict external 
properties.  In  other  classes,  where  a  greater,  resemblance iprr- 
vails  among  the  genera,  a  common  importanti  chemical  property 
and  mineralogical  character,  will  be  the  tie  which  will  bind  toge¬ 
ther  in  fan  order  many  families,  having  each  a  different  electro¬ 
negative  element,  u',  U!  Jiluifllt  1  >il»  nt-jifJl;,)  1(. 

/<)  The  existence  of  isomorphism,  though  much  less;  frequent  be¬ 
tween^  'acids  or  electro-negative,  than  between  bases  or  electro- 
positivcj  elemeius,,  will  . sometimes  require  the  establishnaeut.of 
suborders,  as  well  as ;  the  absence  or  presence  of.  water  of  com¬ 
position  in  the  chemical  combination.  Tlie  blowpipe  affords  an 
«(€ellent  character  to  ascertain  this  last  fact,i  and.  the  h3{dratnd 
substances  offer  generally  very  essential  distinctive  characters  in 
their  inferior  hardness,  and  specific  gravity,;  and  jin  Uieir  easier 
tangibility,  as  well  as  in.  their  form,  from  substances  composed 
of  the  same  elements,  but  anhydrous.  I  '  '  ...»  '•»(  fnii 

§  56.  It  remains; for  us  to  find; for  the  higliest  divi^na.ur 
classes,  some  great  and  [general  characters,  comprehending  whole 
groups  of  orders,  which  agree  at  the  same  time -in  theii;. general 
composition,  and  in  some  common  and  distinctive  physical  pro¬ 
perties.  1 1  We  must  remember  that'here,!as  well  as  in  the  odier 
lower  divisions,  it;  ought  to  be  positive  characters  immediately 
belonging  to  the  individuals  itheraselves,  and  not'  properties  of 
Me  pc  other  of  their  constituent  parts  or  elein«its,i  or  abstract 
notions  of  the  nature  of  their  clieraical  composition,  as.  has  been 
hitherto  done.  II  ;•;(  •  <.i  [n-.p/fl.j  nixt. 

}  Now,  we  find  that  a  great  part  of  the  orders  are  composed  of 
mdividuals  chemically,  formed  i  of  combustible' on inflamniable 
substances,  either; alone  or  comtHoed  wntb  each  other,)and‘  con¬ 
taining  none  of  those' substances' by  which  oombustion  i»  sup¬ 
ported,*  such  as  oxygen,  fluorine,  and  chlorine,  and  that  by  far 
the. greater! number  of  genera  of  this  description  (69  out  ofi77, 
•»  nearly  T^jths)  agree  together  in  possessing  a  complete metallic 
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appearance, ^cl  lusjtre^  j^s  weU|  infernally  ag, externally*  and^qt 
the  same  .time  per^t  opacity  and  .some, characteristic  electfio^ 
properties.  On  the  other  hand*, we  find. that  a  still  greatei:  nua^ 
her  of  .orders,  are  composed  of  individuals^  containing  either  oxy¬ 
gen,., or  fluorine,  or,  .chlorine  combined  with  combustible  sub: 
stances,  .and  .that  out  of  207  genera  of  this  description,  189  .pf 
^“jtbs  are  deprived  of  any  true  metallic  appearance  or,,  lu^tfff^ 
and  poswss  transparency,,  or  at  least  more  or  Jess  translupidllj; 
and,, electrical  dliaracters  .quite  opposite  .to  the  other  series.iof 
genera>  -•(ot'io’f  .f!’.  ii  ■  '‘i’  th  /i.  n.  i 

.In,  following  this  indication,  we  ought  first  to  divide  the  njh 
neral  kingdom  intp,two  great  classt's  ;  .tlxe  one, class  composed 
individuals  which,  with  a  true  metallic  appearance  and  complplie 
opacity,  contain  no  substance  supporting  combustion,  as  oxygea, 
fluorine*,  or  dilurine ;  the  other  class  of  individuals^.  deistiUite 
of  any,  metallic  appearance,  possessing  more  or  less  trauslucidity* 
a .flthpkl, aspect,  and  containing  oxygen,  or  fluorine,  or  chloruie, 
Tbesq, two, very  natural  classes  will  cumpreiiend  258  out  of  28^ 
wl^b  is  tloe  total  number  .of  known  genera,  or  the  paring 
the. existing  genera.  ■  ,,  \.m>, 

„Qf  the, remaining  26  anomalous  genera,  24  |)osscss  at  the  same 
dmf,  something  of  the  metallic  and  something  of  tlie  litlioid 
p^araiue,  combining  metallic  lustre  and  transparency*  or>:ao 
eartlty  streak  mid  jiowder, ,  Some  are  metal-like  oxides,  tire  others 
arq (transparent,  bodies  wlfh  some  remaining  nK'tallic.lusUc,  that 
(Ip  not  cputaiu.any  elemental  supporter  of  combustiou,. being, ptnh 
side.red,,pure,metal:licisnlphurets. .  Such  a, group,  comprising 
Ofify  the  j’jjfh  part  of  tfle  existing, genera,  will,  as  an.artificul 
class*  be  placed  between  the  two  preceding, natural  ones,  and  rp> 
main,  there, until  plmmistry,  ,by  further  .investigation*  shall  powt 
(fUt^  the  cause  of  these  anomalies.  The,  same  tiling,  will  be  said  of 
the  t.>yp,  remaining  anomalous  genera,  which,  although  containing 
no  oxygeo„y<?t  being, completely  transparent  and  having  a  true 
lithoid  appemance*  .ought  to, be  artificially,  it  is  true,  but  provb 
sipnally,  brouglit  near  to  the  class  of  which  such  physical  pro¬ 
perties  are  the,  distinctive  characters.  They  wiU.be  seporated 
from  this  class  and  formed  into  a  distinct  class,  of  .which;, their 
common  projierty  of  being  inflammable  will  be  the  distinctive 
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character.  This  small  artificial  class  will  form  a  connecting  link 
between  the  artificial  class,  already  mentioned,  and  the  class  of 
the  lithoid-like  minerals  containing  oxygen,  &c. 

'A  division  which  will  also  be  thought  rather  artificial,  because 
ire  have  yet  no  true  chemical  reason  to  account  for  the  distihei’ 
tion  between  the  bodies  which  are  possessed  and  those  which 'fire 
deprived  of  the  property  of  solubility  in  water,  must  ba  intro¬ 
duced  in  the  class  containing  the  lithoid  oxides,  fluorides,  and 
Alorides,  on  account  of  the  great  influence  which  such'  prepay 
appears  to  have  on  many  of  the  physical  characters.  Such'tK- 
visions  or  subclasses,  as  well  as  the  introduction  of  the  two 'in¬ 
termediary  artificial  classes,  are  quite  necessary  in'  the  ‘ 'present 
state  of  the  science,  but  may  be  expected  to 'expr^icnee '  great 
modificationsby  its  future  progress.  '  '■  ”  (''"‘'I' 

§  51.  We  can  now  see,  according  to  the  view 'we  havetakeii 
of  the  distinctive  characters  appropriated  to  the  differttit  divS- 
sioniof  the  mineral  kingdom,  how  minerals,  which  are  not’ found 
in  perfect  crystals,  may  nevertheless  be  made  to  appear  at  thb?r 
proper  place  as  appendices  to  the  classification.  ’'Forj  althiocr^h 
such  minerals  may  be  deprived  of  their  specific  character^," if 
they  are  cleavable  and  have  a  ciy'stalline'slructure,'  theif’^6iius 
may  be  characterised.  Were  they  even  deprived  of 'crystalline 
structure,  and  appear  in  the  shape  of  compact  masses  or  gndupa 
of  molecular  individuals,  the  manifestation  of  their  eledtfo-ne^- 
tive  element  by  some  chemical  or  physical  character^' and'tht'lr 
other  characteristic  properties,  would  afford  the  meani'Of  asAi^- 
ing  to  these  otherwise  unknown  individuals  the  family,' the 'ordbr, 
or  at  least  the  class,  •  to  which  they  appear  to  belong.  '  In  like 
manner,  when  the  characters  of  such  imperfect  minerals'do  'not 
J^ree  completely  with  any  of  the 'genera,  families,  or  orders' -al¬ 
ready  establislied,  they  may  be  made  the  types  Of  nhw  gche'ra, 
femilics,  or  orders,  in  the  same  way  as  in  zoology  ot' bottfhy,'' a 
single  Insulated' organ,  or  part  of  an  'animal  or  plant,'' may  be 
often  sufficient  to  establish  a  new  genus,  order,  or  ftiniily. 

The  new  species  and  genera  of  fiyssil  animals  or  plants'  have 
had  their  place  assigned  in  the  method,  although  not  a  single 
complete  and*  perfect  indivhliial  of  them  has  ever  been  fotnidi 
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SECTK^I^  iV.— NiiM^N<fL'ATOBK. 

We  shall  be  Very  brief  on  ibis  subject;  and,  aslour  present 
purpose  is  merely  to  establish  the  higher  divisions  of  the  classi- 
hcation,  we  shall  say  nothing  of  the  nomenclature  to  be  adopted 
for  varieties,  speciesj  and  genera.  As 'to  these  last,  which  ^ee 
with  what  are  at  present  called  the  mineral  species,  we  will  not 
change  the  names,'  observing,  however,  that  it  would  be  highly 
desirable  that  each  genus  should  be  designed  by  a  single  word; 
and,  when  such  is  the  Ct'^se,  we  shall  willingly  avail  ourselves  of 
it,  !|n  adding  to  it,  however,  the  most  usual  synonym. 
u  As:  for  the  names  of  families,  we  have  followed  the  method 
used  in  Zoology  and  Botany, — that  of  giving  them  tlte  name  of 
the  genus  which  may  be  considered  as  the,  best  type  of  the 
whole  group.  ^ 

For  the  orders  and  sub-orders,  founded  as  they  are,  in  gene¬ 
ral,  upon  the  electro-negative  element  of  the  combination,  or  on 
an  important  chemical  property,  the  name  ought  to  recal  to  the 
mind  the  nature  of  this  element  or  this  property;  but  its' ter¬ 
mination  liiust  be  difierent  from  that  of  its  chemical  name,  to 
prevent  our  purely  natural-historical  nomenclature  being  con¬ 
founded  with  the  chemical  one.  For  instance,  instead  of  nam¬ 
ing  those  minerals  of  which  sulphur  is  the  electro-negative  ele¬ 
ment  manifested  by  the  blowpipe  Snlphureia,  we  will  call  tliem 
Sulphurideoiis  Crystals ;  the  sulphates^  Siilphatideous  Crystals’, 
the  silicates,  Silicideous' Cnjstals,  5:c. 

In  the  classes  or  subdivisions  of  them,  the  name  will  indicate 
the  nature  of  the  most  characteristic  chemical  or  physical  pro¬ 
perty,  as  hydro-lysimous,  soluble  in  water  ;  alysimous,  iri^ 
luble ;  inflammable,  burning  with  dame ;  metallophanous,  having 
the  metallic  appearance  ;  lithophanons,  with  the  lithoid,  or  stony 
appearance  ;  and  the  name  of  amphiphanous,  possessing  at  the 
same  time  the  two  sorts  of  appearances,  will  be  given  to , the 
crystals  composing  the  intermediate  artificial  class.  i  .  _  ,v.. 


,  a*  Srjimfh  .qiT,  . ,  •  ( 

,  CLA3§tIfICATION,r,3, 

CX.ASS  \.—METALlOPIiANOU&  CRYSTALS.  „ 

ino>-n''  M  i>  ‘1  ,  •  •)',  “<  ,i(*  ■>ijil  yij/  3.,  tTTT]^  ,7// 

(CAmicM^  iVfi<ttM,r,.Sub4taiK¥«  c^&t^irwng  o^ygeih  . 

‘>j  iijf}iil  )ao{)i')n  ill!  V)  v>ni(tJwii  'iul~  jh  ,fioiJ.i>H 
^^talUc  appeara^e  imdj  lustre.;  stre^  always  metallic.  Opake  even  ia, 
the  pxu*st  state. '  Conductors  of  electricity  ortnelectrics'.  ■*' =  '  *  ^ 

]<)A  ■>  iiiTjnirf!  1i,  II.  Jl;|'-,'  .hiv. 

'^Idylii  >'.•  •  Id,  ORDRB’I.^JfATiV^ t|(|;r(  D;jj  jonj;(t5 

(Ciem.  JVaAr^  Simple  meitels,  senietiates  qiecbaitk^yjipu^ed.  UBe  ,«;i^  |^ 

10  ii-i  litsfU  •■  •(■  oi!l  (•■'  ji.ii,'  rioilv 

Possessing  the  characters  of  the  simple  metals  employed  in  the  i^s ;  when 
pure,  not  susceptible  of  decomposition,  and  indicating  the  presence  ot  but  'a 
stt^e  element.  With'tlie  blowpipe  Infusible, 'or  fusing  tHlbiiut  'iltdtalioW,  or 
volatile  without  any  residue* 1  ]■  at — ,  aujufl  fjiij;  vjitdOvtX  ;ii 

•lit  to  ouv;  -Family 

Capable  of  being  flattened  with  the  hammer,  or  cut  by  the  knife  fnlb  'flixi- 
btelsmina;.  '»*  !''3hnr f>  ?  soh-io-ijr-  firriR  =”-hfo  odt  to'I 

i«<Nrra.>~J^tiikt«itlUttilfarm  ;!gohl;^irilfci»i|^tMlftilByj4U> 

mrer .(with  auriferous  silver);  copper;  wtWtHrtff  lir.Mtt  ui-.-  j<iiir<.  Mint  .u. 

(4ppe/idtr. — Palladium ;  lead  ?).  .  ,  ,  ,  r  i  • 

f  xt  •  tf('»frt'*!  ■  -'(I'  t<v  ''nijrff  nanrt 

ot  If  !<.'>■;, n  Family  2 — Bhitti*e  Metai.s.  r  ;  dh  .x.itf.ii.’m 
i^alling  into  fragments  .when  struck  by  the  hapamer,  and  tom  into  hu^ 
grains  hv  the  knife.  ,  /  1*1*  c  ,  i 

Cm.— Bismuth ;  antimony  (with  arseniferous  antimony). 

'  (ApprtWbr.— Tellurium ;  arsenic).' *'i  '  ''  t "“if:  "ni 

'f'AppenUx  l»  the  Ordsr.~-Metal  liquid  at  the  Ordinary  tetnperatiue.u(^niolt< 

siltet  ,\i'J  J  A.w,  111- 

Order  II^ALLOYS.,,,, 

(CKsts.  A'isA— Combinations  of  simple  metals  with  one  another),  j  dj 
^apqble  cd'  being  decomposed  either  by  Are  or  by  acids  into  two  metallic 
dements,  and  in  both  cases  leaving  as  residue  a  simple  metal :  with  the  blow¬ 
pipe  in'  the  open  tube  atfording  no  smeU  of  sulphurous  acid,  and  not  turning 
Brazil  wood  paper' placed  in  the  tube  white.  '  '  ■  \fv'  .  ii<li. 

Xlol'.  >||  .DlOlfl'  O'.',  '  "  'H'd,  ■..•I;  .illi'iifU  >1(1 

,  Family  1. — Argyrideous.  , 

Ill’ll  TKii—'!.''''-.-,  .-.ti  '•  ’  .im.,  i.i  :  ■  ,  "i.i.f.it;  . 

Ductile ;  not  aflbrding  with  the  blowpipe  either  smoke,  smell,  or  subli¬ 
mate.'  •'  ’  •  '  ''' 

Gen.— Electrum  (Klaproth).  <1  '  ■  .1  •  -j  ir.J.  /t. 

Family  2. — IIydrahgyrideous. 

Brittle ;  with  the  blowpipe  in  the  open  tube  and  in  the  matras  aflbrding  a 

•  Except  Electrum,  which  ha*  characters  inSicatlni;  a  true  chemical  combination ;  while  the 
common  naUvegoId,  holding  variable  quantity  of  silver  (BoussingauU  and  MicheUottil,  appears  a 
mere  mechanical  mixture. 
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lublimate  of  quicksilver,  in  small  globules^  without  smoksi^.or  smelL  ^  ^  ^ 

'’Geri. — Amalgam  (floilecaei^nl  mercury!  or  native  amahnun).’  ^ 

U.'nj.-iiiio  V.  .  I  isiui-j  /Ikrjnva 

Family  3.— tArsenidequs. 

• —  Tutn,^ 

Brittle ;  with  the  blowpi]>e  in  the  open  tube,  and  sometimes  even  in  the 
flame  of  a  candle,  or  only  by  percussion,  affording  smoke,  having  the  sineu 
gariic.  ’  !■  ’ 

Cmi-*-Amenh;  cobjdt  { ITHsser  sBcisji  Ar«&i//,  Wemer).  ' 

f  I  j-  .  ,  \s  .  *<• 'T^fniari) 

t^ppewaw.— Arsenical  nickel  (copper- nickel);  arseniuret  of  iron). 

VH  iinvo^vihvqFamily  4.-^ripii>EOU8- .  ...n-v ,  ■  i-.n.) 

Brittle ;  with  the  blowpipe  in  the  open  tube  giving  out  white  smoke,  witii 
a  pungent  smell.  This  smoke,  which  covers  the  sides  of  the  tube,  may  be 
driven  frowf  one  part  of  it  to  another,  by  the  application  of  beat,  and.  does  not 
leave  any  traces.  ^  ,,  ,,  .  ■  >•  /T/di/ 

Gcfi.— Antimonial  silver  (with  arsenical  silver).,  ,  j,  .  ^ 

(Jppendir.— AntUttonial  nickel). 

■t.  ,1  .qqoj  "'T-i n»._  -.‘.III  .  nn  ;  s')!;!/!!  v.i|.(()J-.uVO 

(Tnpp.j  yw^i-lK.TiUuo.  Family  5 - OsMIDEOUS.-,.!.,  V,  t4  .,J  >1  -linomiJ 

Brittle;  with  the^Wowpi^ the  op^n^^^  a:^4ii4g  neither  sublimate 
nor  smoke,  but  only  a  puiigent  smeU  like  chlorine. 

1  CeAv—IridoBmiiK  (alloy  of  iridium  and  osmium)!  ' 5"' Jiiiijuiiit 

Oi-/£-i'j  jitivM'V  .li:’  ii.  :-  -  ■•ryut  jli:  /  '>■  liiiiil-jjai jk  ,Jto^  v llin'iuoy 

h,)'  'Dm  Ftwnily  G«-T-TEfcHJR*»EOlJ«..  IciiTjJnl  .0  I  ul  c.; 
Brittle ;  with  the  blowpipe  in  the  open  tube  affording  much  smoke,  which 
adheres  to  the  sides  of  the  tube  in  the  shape  of  a  white  dustrcapobte  of  being 
fused  and  transformed,  when  heated,  ii^o  transparent  colourless  droi)3.  These 
drops  are  sometimes  microscopic.  ^  ^  Jji  iJl  j-so 

uOert.— GrapMc  tellurium  (S’chfi^r!*, Ay*!,])!  yellow  teUi^riup 

eri^W.)  _  ,  ,  „  ,  jui'j.' '■,>«'' )  tiwiujUjJ  JjniJ 

'  (^fppeitiM.-^Mdlybdan  silver  of  Klaproth  i  Teaur  Lwnhafd) 

Ittr  silver  of  Rose'ClVflhriKm'iDpefi;*  teiluret  of'^ie^.'  ICl.  Itose.  f .  hi&. 


^  ^  Appendix  to  fhe  Order  ALLOYS^ui  iU^  /It-ia  io  jtJiuHq 

.Ijlm'j  ilJi"  yctiomUili.  V  'lFamily  SBEfeKH>EOt7S>'^“"”'^ 

-With'Qie’ WOw^rtpe  in  theopen  tbbe  affbrdmg  a  r^  aiihiimat!^*arrn^p^i«J 
Ig'  b'Btroiigslhiellof  roften  radlshei  ^  ^  nuoff) 

Seleniuret  of  copper;  ehkairit  or  se^eniuret  of  copper  and  sUver;  seleniuret 
of  lead ;  seleniuret  of,  lead  and  cubalt<  seleniuret  of  lead  and  copper ;  seleniu. 
ret  of  lead  and  mercury ;  selepiuret  of  silver  Ag  Se* ;  otb^  n^leflUireti  «6«il- 
ver  Ag  Se*.'  '^  Other  sefeniuret  Se,  JPW.S^  SUUr.  phot 

of  Bretthatfpt.  ^lefiiiiret  of  iuer^ry  (Selen  ^dc^Uier  qf  Karsten  ?).,  >A  w 

Order  III.— PV4JITES, , 

<ci  rilFlA  'U —  ‘  HMunO 

Chem.  Nat. — Metallic  sulphurets.  ^  I 

With  the  blowpipe  in  the  opehi  tubejgivirigqut'lhe^smell  of^lj^^ 
or  turning  moistened  Brazil  wood 'pajier,'  white,  introiiuced  in'the  snperior 

|.  K*  V  51  ,tU). 
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part  of  the  tube.  Many  give  out  a  sulphurous  smeU  by  mer^  ^tWH-  Lustre 
generally  strung  and  specular,  eitiier  externally  or  internally. 

i  ^'i /.fy  S  'llfiic'I 

Family  I. — Pyrites. 

4,  -.I.,  _•  .1(1;.  nv-io  itlj  «i  -.'IJ  lUiA  .viJJnil 

Fracture  seldom  lamellar^  generally  uneven^  gra,nul^,  pr  spiall  conchoidaL 
For  the  most  part  hard,  scratching  felspar,  or  at  least  calcareous  spar.,^ 
dfic  gravity  from  6.5  to  4.1.  ^External  lustre  genprally  more  aplejukut. than 
theintemal  ^ 

-f-  Hard  ( ml  scratched  by  steel )  and  compact. 

Gen.— Iron  pyrites ;  white  irdn  pyiftes ;  arsenSeal  pyrites  (with  IFemenera, 
W,  or  argentiferous  arsenical  iron).  <1  <  1:  'i"!  ■  I  dJi  ■  ,  nJinU 

■i  '-  '  '  *  ■f  Hard,  with  foliated  strucfurey^  ^  -li  iws  Jn  yunix)  »• 

Gen — Cobalt  glance  (with  sulphuret  of  cobalt  ( /FerneJfci«*^,'"an(i  lirig^^t^^ 
silvery  white  cobalt) ;  magnetic  iron  pyrites ;  tin  pyrites. 

„  11^  I.  i'.-'i'  I'.ix.  1  i7U^  lj;inonfil.7/ — i\si> 

1 1 1  1^ *cralched  by  steel)  atid  comfi^  ^  . ) 

Ge«.- Copper  pyrites;  grey  copper  ore  (with  arseniferous  grey  copper,  an- 
timonilerous  grey  copper,  and  arseniferous  and  antimoniferous  grey  copper). 

FainiTy  2.— Galenas  or  Glance^ ' 

ifffv  'fioi’nixi  yTi.'O  Juo  .ojIuiiii:  loi 

Structure  more  or  less  fulfeted  i  fraptiH^.eyenj  pr  bage  mid  flat  eauchoidHl ; 
generally  soft,  scratching  at  most  calcareous  spar  or  talc.  Specific  gravity 
7.5  to  4.5.  Internal  lustre  very  strengS;  extertAl'^tierally  weak. 

iliiii«  iv.iiiii  •f !  JMa/feaiWr.oi  «oiii  jiiJ  ilii'w  ,‘jl3)n{l 

Sa.ver  glance.- >  !  «  x  ii’  ‘xU  iii  ikIuj  jiiJ  lo  aolua  ailJ  oJ  sjiadb. 
V^jili'  JI’  XI  .IrmndittiLi}  boa  btwut 

f.i  i-oTji.'n  i-oiiiiJaiiios  -.nc  MunU 
Gen.— Brittle  silver  glance  lead  glance  (wijb  argenfjd«rcms,.,«:leiiife*ous, 
bismuthiferous  lead  glance,'  and  Weissgultigerz  or  white  silver)  ;  BoipTimpte; 
black  tellurium  ore  {Nagyyer-erg^  AV'.,  or  •B/o«fr/f//ur^^I^uhaixl),j,.  pepper 
ghilicei  or  'vitreous  copper  ore ;  Tennafitit;  bisnaptb  gjapee  bismaUdie. 
fens  bismuth  glance^  or  sulfunw,  Hai^y ;  jcupriferops^  Idsnmth 

and  Nadelerz) ;  sulphuret  of  nickel,  or  capillvy  pyrites ;  grey  antimony ;  sul- 

phuret  of  molybdena."  10.)  iK  cjIvnO  )i\  ui 

Appendix  to  the  Fam%  Cupcifehnu  jp^y  antimony,  with  endel. 

lione  or  Boumonite  of  St  Harey ;  njekeliferops  gray  antUnpuyii  Jamusaulte ; 
JPWkdh'lte  •  Tfifdirigerite  (Beithier) ;  Polyb^ite.;  flesiblesulphuretof-savfir 
(Boumon);  pnsmatoid  coppCT  glance^(Mohs)  ;  S^mbeigite.  jyijrrnolya 

;  iyqiio7  UiiiAppcndix  t»the  Order  Pyrites.  p. 

•^Nkkelgbmz  (Berzelius)  ;  arsenic  glanz  (Breithaupt) ;  afloy  of  ^ 
anthnony  (Brardy  or  sulpho^anfimbniuret  of  nickel  (Be^dan» ;  yirc 

nic  Aries,  or  axiffsfn^ble  arsenical  pyrites  (Mohs)  ? 

Order  IV.— GRAPHITES. 

— '.oV. 

Chem.  ■IVa/.—^rburets  or  carbon  i^xed  with  iron  or  emtby  subetaacefc 

^  Detbnatinfe  tvilh  ^tpetre  (,bpniing  without  flame  ar  smoker  Specific  gra¬ 
vity  not  exceeding  i.2.  Very  soft,  scratchhig  only  talc,  or  at  most  gypsum. 
Gen — Graphite  ;  glance  coal  (anthracite). 
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in  ru  Awall  aw  i*  /  inK  dU).nnTi7  n.intn’r*!-  l  'nua'-J 

CLASS  II — AMPHIPHANOUS  CRYSTALS. 

6  .vijni  jj-  r.  N  ,■  ,1  i.j'.tiL  11...  tu  j  '  .;iU;  ; 

Artificial  division,  comprehending  'some  metallic  oxides  and  some  metallic 
sulphurets ;  both  agreeing  in  important  ^yslcal  char{u:ters,  hhd  dwtinct  from 
the  other  oxides  and  swlphuret^  ,s>vv,  jv\‘.  .v  i\i;  »  iK 

Aletallic  or  adamantine  metal-like  lustre;  streak  and  dii.^ eayt^ijr ^ 
are  translucid,  and  even  diaphanous. 

.  nuoP. ,  .iilV'Awiii  .  ' ’!t  *  .vi , a  if'. —  lln.mntl 

Order  I— HEMATITES. 

>1  111  .0  Oif  lilt  j-ijiji.'jjd  viTjjini.l  dj  .itciu.  .1/ .nr>iV) 

-  Chem.  2V4d<«>MetBliUc  oxides,  generally  the  minimuiu  of !  oxidation  in  me¬ 
tals,  having  many  degrees  of  combination  with  oxygen.  oa:^ 

I  With  tb^, blowpipe  ^in  the  open  tube  a^Sording  neither  vapour,  sor  sn^, 
nor  sublimate,  and  not  turning  Brazil  wood  p^er  white. ;  Bxcept  unly,4^ 
(the  ^ed  copper  ore), none  can  jbe  melted  or  reduced,  without  addition,;)rit|)j 
the  blowpipe.  ^  a  I  i.;,. 

‘  Sub.  Oed.  I.— EARTHY  3IETAL-L1KE  HEMAtlTl^kr  " 

/.  ,  :  I  .!■  .  'lli.IUi Ji/i 

Opake  in  whatever  state  they  may  be.  Dark  coloured  dust. 


Family  X^ANhrvDROOs  RARi'aY  aBTAL-LiKC  HsMA-nrES. 
Not  giving  out  water  either  by  calcination  or  with  the  blowpipe  in  the  na- 

tiwaa. ,  v.iijilj  Kj;,..’  •- 'jtUi;!  -:fiii '  ■  I'l'v  .  jiij.'Ui- '|i;.  liiiliUi.l 

Oxidulated  iron,  (with  Utaniferous,  chromi^rou^uand:  izincifemw 
(Franklinite),  oxidulated  iron) ;  axifran^ble  iren-ore,  Mohs,  Kup. 

pfer) ;  Chrichtonite ;  Wolfram ;  Tantalite ;  black  oxides  of  manganese  (Brau. 
nite  of  Haussman,  and  PyhxjJtrila'of  HiudlngerP)^ 
f  Appendix. — Protoxide  of  uranium,  or  pitchore ;  „hlach  fCOl>alt  ouhce; 
site  (Levy)  ? -.i  jL/'  ■  fi'.i)  jhi-’-'i'.  ’fi  -  -'i  .bijl.  Himiuilq 

Family  2. — HyDRATED  bartby  uBTAii^i/tKE  HilsltATirifiili 

r.:"  •  f liri'-li/i  ■  ii;iliii(ift--.4ni) 

With  the  blowpipe  in  the  matrass  giving  out  water,  and  experiencing  a 

change  in  their  appearance  or  colonr.  Poanessing  In.i  very 'small  degree  the 
metallic  lustre,  but  capable  of  acquiring  it  when  polished.  ^  ,  lUiri  loJI 
Gen. — Hydrate  of  iron,  or  brown  iron-ore ;  hydrate  of  mang^ese,  or  E)ap 
ganite  of  Haidinger. 

Appendix. — ^Yttrotantalite  ?  ,  ,  i  ,  lii'id 

Sub.  Ohd.  2.— VITREOUS  METAL-LIKE  HEMATITES. 


Translucent  either  entirely  or  only  on  the  edges,  or  in  extremely  thin  la¬ 
minae.  Duat-redili^,'0r  reddfeh-brdwh^  (jrli^ht  Colbtrred.^  y 

Family  1. — Infusible  vitreous  metal-like  Hematites. 

'll.  .y-  n 

"With  the  blowpipe,  without  addition,  not  capable  of  being  reduced  op-  al¬ 
tered.  ,  ^ratching  apatite  or  glass.  Not  soluble  ip  acids. 

Cm.— Specular  iron-ore;  rutile,, (with  chroniiierous  and  ferriferous  rutile); 
anatase  (octahedrite,  Jameson)  ;  red  oxide  of  zinc. 

/^ppcndir.— -Brookite. 


'.i  ^  NJltur(U 


Family  2. — Fusible  vitbeous  metal-like  Hematites. 

Capable  ofSielng  ^nmediately  with  V^^Blowpipe.  So¬ 

lute  ,^,“1*1^,.  ^ratchi^g  oi^y,.caWus 
Gaa—Bed  copper-pre,  or  ruby  copper., 

Appendix  to  the  Order  HmMATiTBBi  '  '-I’"  ->'>• 

.-1  <  t  fi  .t»  't-  'Jjiil.iuj  ji  i  •riijili;i(ii;lii.  lo  'j/iJiJolA 

rolymiimlt  (Berzelius).  .  , 

'ii''iTi:aai:rb  nov^  Lru;  .bx'.'i.'Uni!iI  ov. 

Order  II.— SULFURIDEOUS  or  BLENDE.  (Mohs.) 

,,  c:  L  U  1  /  •  li-r  ‘ ..  . 

Chem.  Nat. — Metallic  sulphurets,  formerly  supposed,  tor  the  most  part,  to 
lilt  contain  metallk  oxides,  but  now  looked  u{>on  as  entirely  tree  from  <exy- 
gen.  I.:’  .I'li.ii  .i.  ■  >  I  '  >■<  yui:>t<  'jiiivcii  ..-.let 

'  With  the  blowpipe  In  the  open  tube  emitting  the  smell  of  sulphurous  a«!id, 
and  changing  the  Brazil  wood  paper  introduced  into  the  tube  white.  Scratch¬ 
ing  at  most  the  sulphate  of  barytes,  ot  only  talc  or  gypsum.  Ci^hle  of  be¬ 
ing  acted  upon  by  acids. 

Gen. — Red  silver  j  ciunaba):,;  ^ioc-l^eiuie  ;  red  pip|ment ;  ye^ow  orpiment. 
Appendix— 'Red  antimony  manganese  blende. '' 

i/  U  >'  /I’.iu  /  111)  .liiW'  (aVJjJnjlw  in  aiinqu 

.1  CLASS  ill— IJVFLAMMABLB  CR  YSTALS.  d 

Chem.  iVot.— Inflammable,  not  metollie  elementary  bodies. 

Lithoid  appearance,  with  a  strong  lustre ;  still  retaining  something  slightly 
metallic.'  Burning  at  a  greater  or  lesser d^ree  of  heat.  ■  Capable 'df  acquir- 
ingelectricity  by  friction,  or  idio-eleetric."^'-  j  “  “  .li  b/i  ix.  jv^bniuiun  i 
l)j;ill  y  I  •'  n  .7;i!».'.i 

Order  L— SULPHUR.  ....  o  il  lu  , 
Burning  at  the  flame  of  a  candle,  with  a‘  blue  flame,  with  h  smdl  of  sul¬ 
phurous  acid.  Very  soft.  Scratched  by  calcareous  spar.  Dust-yellow }  co¬ 
lour  bright  yellow.  Acquiring  negative  electricity.  -  ■,  ] _ _ ,  I 

Gen. — Sulphur  (mth  seleniferous  sulphur  of  Vulcano). 

*'  '  ‘  Order  II. — DIAMOND.  (Carbon).  ' 

Requiring  for  combustion  a  very  high  degree  of  heat ;  at  the  14th  de^w 
of  Wedgewood*s  pyrometer  dissipates  in  carbonic  acid  gas.  The  hardest  of 
minerals,  scratching  all  the  others.  Dust  white ;  colour  variou^  but  ^nei^- 
ly  light.  Acquiring  positive  electricity. 

Gen.^-J)iamond.  ;  , ,  .  ,  ,  .  ,  '  .  n 


CLASS  l\.—LITHOPHANOUS  CRYSTALS. 


Metals  or  metalloids^  combined , with  some  substance  which 
supports  combustion,  as  oxygen,  fluorine  or  chlorine. 

* '  More  or  less  transparent  or  translucid,  at  le^  on  the  edges,  or  In  very  Vhin 
plates  •  No  metallic  lustre.  Capable  of  acquiring  electricity  by  friction,  or 
idh). electric.  The  greatest  part  acquire  the  po.sitive  electricity. 

*  Even  in  the  moat  opake-Iooking.  the  dust  it  white  ot  light  coiouiod,  shewing  that  transiu- 
tldity  Is  their  natural  state. 
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DIVISION  I.— AJiYSIMOU^  , CRYSTALS. 


!•  ivrniii  <,ill 


..Not  sensibly  soluble  in  water;  harder  and  less  brittle  than  rock-salt  adid 
alum;  tasteless. I  ,'  'i'  •:^r 

Order  L— ALUMINIDEOUS  ‘  '  ' 

h  -  M  ^iiioiirqi- .  ■  1,  jO 

Chem.  Nat. — Alumina  and  aluminates.  k.  , 

Insoluble  in  acids,  and  infusible  betbre,tlie  blowpipe  without  addition. 
Completely  soluble  in  the  salt  of  phosphorus  (double  phosphate  of  soda  and' 
ammonia)  into  a^  transparent  glass,  which  does  nut  become  opalescent/and 
w'ithout  any  transparent  skeleton.  iiii 

i  '*  Sob.  Ohd.  I.i- ANHYDRO-ALUMINIDEOUS. 

With  the  blowpipe  in  the  matrass  not  giving  out  any  water. 

.  '  .  Hi/  <  •  —  ll  'I 

y  ,.  Family  Gems.  „ 

Scratch  quartz.  .  ,  , 

Corundum;  chrysoberyll  (A ^  S -h  2  G  A* . Seybert) ;  spineile  (with 
pleonaste  and  gahnite,  or  zinciferous  spineile). 

Sub.  Ord.  2 — HYDRO-ALUAIINIBEOUS.  '  n  i../, 

With  thed/lowpipe  in  the  matrass  giving  out  water,  and  becdming'opak'a'' 

.rf  Family  Diasporidbs.  <1.1 ,,/■  i— 

Scratcli  only  giaas,  some  evenw'ith  difficulty.  Decrepitating  With  the  bicir.' 
pipe.  iilnot: 

G«a,— Diaspore;  hydro-aluminate  of  lead  (plombgemme).  '  '  v'' 

Appendiv. — Gibsite.  ■  '.i.\  — .  .h  ■<;(  iiwi 

Order  1I.-~STANNIDE0US. 

Chem.  Nat — Oxidesoftin.  •  ■  H  -  i.ii'j'' 

Insoluble  in  acids ;  infusible  by  themselves  before  the  blowpipe,  but  redu¬ 
cible  with  a  strong  reductive  flame  into  white  and  malleable' tin.  ’  ^  ” 

Family  Stannolites.^ 

ti!  ^nl 

Scratch  glass.  Specific  gravity  6.  Not  giving  water  with  the  blowpipe  in 
the  matrass.  . .  ,  .  • , , 

Gen. — Oxide  of  tin,  or  tinstone.  ..  , 

Ordpr  hi.— ^UCIPEOUS. 

Ckem.  Nat. — Silica  and  silicates.  'Icn  1 

Not  completely  soluble  with  the  salt  of  phosphorus  bcfinre  the  blowpipe, 
but  forming  a  glass,  which  becomes  opalescent  by  cooling,  and  in  almost  all' 
cases  leaving  a  transparent  skeleton  of  silica.  Or  neither  soluble  nor  reduci¬ 
ble. 

Sub.  Ord.  I.— ANIIYDRO-SII.ICIDEOUS. 

Affording  no  water  before  the  blowpipe  in  the  matrass,  or  merely' hygm- 
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» ,  uful  4’0-  • ' '  < 

metric  water,  which,  in  escaping,  produces  no  change  in  tlie  transparency  of 
the  mineral*  ^  iix  i"\  i  o  i  t  t 

^  ^  — (jem’moids. 

Ipsol,ul)le  and  unalterable  in. acids  ti  fracture  (cleavages  exeepted)  cei1dioi< 
dal,  passing  to  uneven,  and  scaly.  The  hardest  scratch  quartz,  the  softer 

only  felspar.  Specific  if y,  9-^  tQ  4.3  j  _ j 

Gen. — Quartz  (with  calcedony,  amethyst,  and  ferrugineous  quartz) ;  zir¬ 
con  ;  garnet  (with  almandine,  grossular,  cinnamonstone,  aplome,  'melaniie, 
conunon  and  mixed  garnets) ;  staurotide  or  grehatite ;  idocrase  or  vesuvian 
(with  egeran,  loboite,  and  cyprine) ;  Andalusite ;  topaz tounhaline'  (with 
mbellite,  indkollite,  and  schorl) ;  iolite  or  cordierite ;  emerald  (wHh  beryl^ ; 
euclase ;  peridot  or  chrysolite ;  condrodite ;  axinite.  ‘"'TlI'M  vif  njoi  r» 
Appemlir — Saphirin ;  fibrolite;  Somtnervillite ;  Humitef  Fqrsterite ;  hya- 
losiderite ;  SiHhnanite.' 

.....  ,  ,  ,  i.i'  lii  -j'ii'I  «'.>!•;  -.r't 

Family  2. — Gadolinites. 

Soluble  into  a  gelatinous  mass  in  '  acids ;  scratching  quartz  ;  texture  com¬ 
pact  or  imperfectly  foliated  ;  conchoidal  fracture.  S|)ecific  gravity  3.2  to  4.2. 
Cm.— Gadoliiiite;  orthite.  ’’  ^  '*■* 

•  IT-':  ifiii/iny  iilUi  .  (ftiivo:.. 

Family  3. — Hauynes. 

Soluble  in  a  gelatinous  mass  in  acids  ;■  scratching  apatite ;  scratched  by 
quartz ;  texture  compact ;  lustre  between  vitreous  and  greasy.  Specific  gra¬ 
vity  2t2  to  3.C. 

Gen. — Leucite  or  amphigene  ;  hafiyne'^  la)!ulite ;  sodalite ;  eudialite;  heL 
vine;  nepheline  (with  elaolite  ai  Fettstem)^  mellilite  ;  gehlenite ; 'Sphen^  ; 
anorthite.  ■>!!' 

itppcnrfi.r.— Ittnerite;  Indianite ;  Berzeline?  (new  mineral  from  IjaRiccia, 
near  Rome.— BiW.  Univ.  Jan.  1831.)  '  - 

r  Family  4 — Labradokiteb/^O 

Soluble  in  a  gelatinous  mass  in  concentrated  muriatic  add  t  ecratebing  apa- 
ti^;  texture  foliated.  ■  ,  .  .  {  »  i  ..'ciM.-'Jisi  ;  rhi -r 

Gen — I .abrador  felspar.  -.j  ..ci.;!;  ./j:,-:  .i  ■iDv;:- r.  iiii/'  >ldl 

Family,  5.— FEiSEABS. 

Insoluble  in  acids.  Specific  gravity  2.3, to  2.5.  Scratching  apatite;  tex¬ 
ture  foliated  ;  primitive  forms  oblique  prisms.  ,, 

Gen.— Albite  or  cleavelandite;  felspar ;  periklin  ?  petalite.,  .;/() _ _  ,  v 

Appendix — Oligoklas  (Breithaupt)  ? 

'  Family  6. — ^WERKEiiiTfisV*  * 

Unalterable  in  acids.  Specific  gravity  2.5  trt'  2  9.  Scratching  apatite  ; 
scratched  by  fekpar ;  compact  or  very  Imperfectly  foliated  texture^  With  the 
Wpwpipe  easily  fusible,  with  intumescence.  Primitive  forms  {•yramhlal."’* 
GM->-Wcmerite  or  scapolite ;  ineionite.-*  -  -  I'li'-u  ^  n'-'  ''  ' 

Appendix. — Dipyre ;  nutallite. 

’  '  Family' 7.^Ai.t.asites.  ' 

Soluble  ill  heated  muriatic  acid,  a-ith  a  silioiniis  or  pe’atinOus  residue. 
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Scratching  apatite;  generally  foliated  texture.  Specific  gravity  3.5  to  4‘ 
With  the  blowpipe  iiisible,  with  or  without  Intumescence,  into  glass  or  enamel 
Allanite ;  Lievrite  or  Ilvaite.  ,  ,  ,,  It  mi  ’// 

Family  8.— Amphiboles. 

Unalterable  in  acids ;  texture  distinctly  Ibliated,  or  fibro-laminary  • ;  neat 
and  rhomboidal  prismatic  cleavages ;  scratching  apatite  or  fluorspar.  Lustre 
vitreous,  passing  to  the  pearly  and  to  the  pseudo-metalloid  lustre.  For  the 
most  part  fusible  alone  on  the  charcoal  with  the  blowpipe.  One  only  is 
terable  viz.  anthophyllite.  Specific  gravity  8.8  to  3.6. 

Gen — Epidote  (with  Zoizite,  Withamite,  manganesian  epidote) ;  amphibole 
(with  tremolite,  actinolite,  and  hornblende) ;  couzeranitc ;  achmite ;  pyro^ne 
(with  sahlite  or  malacolite,  diupside,  and  augite) ;  manganese-spar  or  rubia- 
spar;  diallage  (schiller-spar,  Jameson);  hypersteue ;  anthophyllite. 

Appendix. — Schiller-spar  of  Leonhard;  Babiugtonite;  pyrallulite;  triklasite. 
pykrosmine ;  asbest ;  ISreislakite. 

F'amily.  9— Wollastonites. 

Soluble  in  a  gelatinous  mass  in  muriatic  acid ;  distinctly  foliated  texture ; 
scratching  fluor-spar ;  fusible  with  difliculty  on  the  edges  before  the  blowpipe. 
Specific  gravity  2.8.  _  ^ 

Gen — WoUastonite  or  tablespar. 

Family  10. — Disthenes. 

Unalterable  in  acids;  texture  foliated ;  scratching  at  most  fluor-spar.  Before 
the  blowpipe  infusible ;  becomes  white  with  a  fire  superior  to  red  heat.  Spe. 
cific  gravity  3.5  to  3.6.  '' 

Gen — Disthene  or  kyanite. 

Family  11. — Pinites. 

Unalterable  in  acids ;  texture  compact  or  earthy ;  scratching  only  gy{>saH. 
Specific  gravity  2.7.  With  the  blowpipe  more  or  less  easily  fused.  •' 

Gen. — Finite  (with  Gieieckite).  d 

yippcndir.— Crystallized  serpentine. 

Family  12. — Anhydrous  Phyllidians.  , 

More  or  less  unalterable  in .  acids ;  texture  eminently  foliated,  with  easi^ 
separable  and  very  thin  laminae. ,  Hardness  diflicult  to  ascertain,  on  accouit 
of  the  easy  cleavage ;  some  rubbed  against  glass  destroy  its  polish ;  apparent¬ 
ly  scratch  only  gypsum.  Specific  gravity  2.7  to  3- 

Gen. — Ail  the  micas  and  talcs  which  do  not  give  out  water,  nor  expeiieaK 
any  change  in  their  transparency  with  the  blowpipe.  Different  genera  will.1* 
found  in  this  family  in  separating  the  individuals  having  a  single  axis 
double  refraction,  or  belonging  to  the  pyramidal  or  to  the  rhomboi/}^  sys¬ 
tem,  or  those  having  two  axes,  or  belonging  to  the  prismatic  system.,  Be¬ 
sides  these  observations,  the  micas  will  be  distinguished  from  the  talcs  If 
their  being  flexible  and  elastic,  while  the  last  are  flexible  without  elastieHy. 
A]ipendix. — llubellan  ;  perlglimmer ;  and  pyrodmalite  ? 

*  The  fibro-latninar)’  structure  so  evident  and  common  in  all  the  crystals  of  this  family,  she** 
that  all  the  regular  crystals  are  not  simple,  but  compound  individuals,  or  groups  formed  of  dm* 
gated  simple  crystals. 
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With  the  blowpipe  in  the  matrass,  giving  water, 'and  losi^'tlieir  ti^s- 
parency.  imiiu  vrA  .i  (iJ.iii,  i 

*  vTi.'ir.fiio-  Family  l^HYDHO-PHYLLlDIANSi*!  •»  aiil..Tjnsii  J 

SaMe  character, ' as  thosh  of  the'  anhydrouphyllidliri^" except'  thlo^'whicl 
Indicate  the^water  of  compo^tiofiJ  *' “■  '.'■’*•-’‘1 2'  ••  ,<ui  .>111/ 

■‘^Gcn.— All  the  hydmted  niicas  drid  talcs ;  Cronsiedtite'.’"“ 

it./,  •!.  "  i  I-  „  ,1)  jf-  )J;(;  i-iiij.iitlili  -NtV 

■)..  Family  2.-rTilIVHANEa.'v  11-/;  av  •> 

Bnt  feebly  attacked  by  acids;  texture  foliated ;  lustre  between  vitretnls, 
greasy, ’and  pearly.  Spec.  gniv.  S,  6. Befwe  the  blowpipe  fiisible,  with  ift- 
tumescence  into  a  colourless  and  transparent  glass.  ,  - '  "•»  ,  n.ii'. 

•'Geti. — Triphane  or  spodumen. '  j-  i  .  r.  •' 

Appendix. — Killenite.  ;  i- j  loi'i:'..-./. 

Family  3. — ZRor.iTiNE9.  ^ 

Do  not  form  a  gelatinous  mass  with  acids  ;  scratch  fluor-spar ;  vitrwus  or 
pearly  lustre.  Spec.  grav.  2.0  to  2.!).  Fusible  before 'the  blowpipe.  "  '  " 
Gen.— Chabasite ;  carj)holite  ;  harmotome,  or  cross-stone."  ”'i' 

Family  4. — Zeolites. 

1  /"  \t\  Ml  Ml  riu  1 

_^Solyble  in  acids,  ,  for  the  most  part  in  g  gelatinouSjmass;  textvpie  compact 
or  thi<;k  foliated  ;^the  harder  scratch  apatite,  the  greatest  part  only  fluor 
spar,  some  merely  calcareous  spar.  Spec.  grav.  2.0  to  3.3.  Vitreous  or 
pearly  lustre.  With  the  blowpipe  easily  fusible,  with  or  witl^pu^,  intumes¬ 
cence. 

Gen.— Gismondine ;  prehnite  t  dioptase  i  sihcate'  bf  zinc ;  datholite  ;  anal, 
cine,, or  cubicite  (Gmelenite ?)  mesotype;  Thomsonite;  stilbite';  Ueuland- 
ite;  Brewsterite  ;  .epistilbite ;  apopbyllite;  Ijaumonite.  ■  /j'/i.  i” -iiii 

Appendix — Phillipsite  ;  Comptonite  ;  Edingtonite  ;  Allophane  ?  ' 

Appendix  to  the  Order  Silicideous.  '  *  'mU 

Chiastolite,  or  made ;  octohedrtll  silicate  of  manganese  from  Piedmont 
(•eraellus) ;  Sapparite  ;  •  sidero-schistolite  ;  Bucklandite ;  glaucolite ;  foul- 
lite ;  Turnerlte ;  zurlite ;  ostranite  ?  ligurite ;  pyrorthite. 

,11  ,  .... 

Order  IV.— BORIDEOUS.  . 

Chem.  Xat. — Borates.  '  nu  I 

Scratch  fbldspar ;  easily  soluble  with  tlie'thr^'fluxes  •  employ^  with  the 
Mowpfpe,  into  a  diaphanous  glass ;  with  a  certain  proportion  of  soda  the  glass 
rttstalfees^  with  Turner’s re.^gent  (a  mixture  of  44  parts  of  bisulphate  of  po- 
tassa  with  1  part  of  fluate  of  limel,  gives  a  pure  green  colour  to  the'  flame 
rfthe  blowpipe.  Insoluble  in  adds.  ■ 

'Ge,t.:-Boracite,' or  borate  of  rhagnesia.--’" 

.  r .  ij  .Miii  ;  I  I  Hj  ,  iiiiloiliiil — .i  O'jm'vvK 

•  \  it.— Borate  of  soda  or  borax ;  double  phosphate  of  so<!a  and  ammonia,  or  salt  of  phospho- 
natand  rarbon.itcof  soda,  or  soda. 
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Order  V.— MOLYBDENEOUS. 

Chem.  Nat. — Molybdates. 

With  the  blowpipe  easily  soluble  in  the  three  fluxes ;  with  borax  into  an 
almost  colourless  glass  in  the  outer  flame ;  in  the  inner  flame,  into  a  transpa¬ 
rent  glass  when  w'arm,  and  becoming  dark,  opake  and  brownish  by  cooling  { 
with  the  salt  of  phosphorus  a  small  quantity  of  the  mineral  gives  a  green 
glass,  a  greater  proportion  a  black  and  opake  glass.  Insoluble  in  acids  when 
cold,  difficultly  soluble  in  warm  muriatic  acid.  Scratch  gypsum. 

Gen.  'Molybdate  of  lead,  or  yellow  lead  spar. 

Order  VI.— SCHEELIDEOUS. 

Chem.  Xat — Tungstates. 

With  the  blowpipe  easily  soluble  in  the  three  fluxes;  with  the  salt  of 
phosphorus  (when  the  jjarticle  of  mineral  is  very  small  relatively  to  the  flux) 
into  a  colourless  glas.s  at  the  outer  flame,  and  into  a  fine  blue  glass  at  tlie  inner 
flame.  Completely  soluble  without  effervescing,  or  leaving  a  yellow  powder 
in  warm  muriatic  acid.  Scratch  fluor  spar. 

Gen _ Tungstate  of  lime  or  scheelite ;  tungstate  of  lead. 

Order  VII.— CHROMIDEOUS. 

Chem.  Nat. — Chromates. 

With  the  blowpipe  soluble  in  borax  and  the  salt  of  phosphorus,  intoi 
glass  which  is  green  at  the  outer  flame ;  with  soda  on  the  charcoal  the  maas 
is  absorbed,  on  the  platina  leaf  melts  either  entirely  or  partially,  into  a  gla« 
which  is  green  at  the  reductive,  and  yellow  after  cooling  at  the  oxidating 
flame.  Entirely  or  partly  soluble,  without  effervescence,  in  muriatic  acid. 
Scratch  gypsum. 

Gen. — Chromate  of  lead,  or  red  lead  spar;  Vauquelinite. 

Order  VIII _ FLUORIDEOUS. 

Chem.  Nat. — Fluates. 

With  the  blowpipe  melt  with  borax  and  salt  of  phosphorus ;  these  mine* 
rals,  mixed  with  melte<l  salt  of  phosphorus,  and  the  mixture  warmed  at  the 
extremity  of  an  open  tube,  in  which  is  introduced  the  flame ;  a  liquid  is  disen¬ 
gaged,  which  corrodes  the  tube,  and  turns  Brazil  wood  paper  yellow ;  the 
liarder  scratch  fluor  spar,  the  softer  only  gypsum. 

Gen — Fluor  spar ;  cryolite ;  fluate  of  yttria ;  fluate  of  cerium. 

Order  IX.— PHOSPHATIDEOUS. 

Chem.  Nat. — Phosphates. 

With  the  blowpipe  fusible  either  alone  or  with  borax  and  salt  of  phospho¬ 
rus  ;  melted  with  boric  acid,  a  fragment  of  iron  wire  introduced  in  the  glo. 
hide,  and  heated  at  a  strong  fire,  is  melted  in  vitreous  globules  of  phosphii- 
ret  of  iron.  Soluble  in  acids.  Scratching  fluor  spar,  or  gypsum. 
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Sub.  Ohd.  orFU»t-ilMAWHA^PJW>-PHp^ttA?4DEOUS. 

With  the  blowpipe  in  the  matrass  not  giving  sm^  of 

garlitv  ;  *!.i  .!■  -•Kifll-j  i  n;  /ti-n'i  O'lici'"!' 

^^CT_-Apatite;  Wagnerite;  Kkprothite,  or  bjue  feldspar  of  Krieglacb; 
phosphate  of  lead ;  amblygonite.  t,,,i  .  -i, 

Sub.  Obd.  or  Fam.  II._HYDRO.PHOSPHATlDEOr8.'' 

-iiij. 

With  the  blowpipe  in ;  the  matrass  giving  water  and  losing  their  |a:anspa< 
rency,  but  not  emitting  any  smell  of  garlic-  ^  ,l  , 

Gen. — Wavelite  ;  kakoxen  ;  uranite ;  Vivianite,  or  phosphate  of  iron  ; 
hydrophosphate  of  coiijicr ;  i  libctheaute  (Breithaupt).,  t ,,  (  > 


Sub.  Obd.  IIL—ARSENI-PHOSPHATIDEOUS.  /  >v  . 

In  the  matrass,  or  in  the  open  tube,  or  on  charcoal,  with  the  blowpipje 
giving  out  arsenical  fumes,  with  the  smell  of  garlic.  I  ‘'■i'"-  "lu 

Gen _ Arseniferous  phosphate  of  lead ;  arseniferous  Libethenite,  or  phos^ 

phate  of  copper.  '  "  '  -  '  ' 

Okder  X.— ARSENIDEOUS.  ' 

Chem.  Nat. — Arseniates. 

With  the  blowp^^  melting  with  borax  and  salt  of  piioephorus,  and  disen¬ 
gaging  a  smell  of  garlic.  Alelted  with  boric  acid,  the  fragment  of  iron-wire 
intj^uced  in  the  globule  remain  unchanged  and  unmelted.  Soluble  with¬ 
out  effervescing  in  acids.  Soft,  scratching  at  most  calcareous  spar. 

Gen. — Arseniate  of  lime  (pharmacolite) ;  arseniate  of  lead ;  olivenite  (pris¬ 
matic  arseniate  of  copper)  ;  copper  mica  (rhomboidal  arseniate  of  copper) ; 
liriconite  or  linzenerz  (octohedral  arseniate  of  copper) ;  euchroite ;  arseniate 
of  iron;  skorodite;  arseniate  of  cobalt;  arseniate  of  nickeL 

,1*'  r.,  /•:  .1  ....  .. 

Order  XI.— SULPHATIDEOUS. .  =  "  ’ 


L 


Gen.  Nat. — Sulphates- c;  i ; '  •  ,  ,  ■  • 

Fusible  with  the  blowpipe  in  borax  and  in  salt  of  phosphorus,  giving  a 
brown  colour  to  a  glass  of  silica  and  soda,  with  which  they  are  fused. 

-  •  .-I',  f,,-  Jf 

.  .  Sub.  Obd.  I.-ANHYDRO-SUJLPHATIDEOUS. 
i  Kot  giving  out  water  ip  the  matrass  with, the  blpwpipe;  insoluble  ip  cold 
adds,  or  but  very  imperfectly  soluble  in  heated  acids., ,  Scratch  calcareous 
spar,  or  gypsum.  ,  v  ■.  -f.,.  ,(,)  • n! 

Gen — Baritine,  or  heavy  spar ;  celestine,  or  sulphate  of  strontites kars- 
tenite,  or  anhydro-sulphate  of  lime ;  svilphate  of  lead  ;  glauberite,  or  Brong- 
niartine?  ./.I 

Appendix. — Polyhalite. 

Sub-  Obd.  II.— HYDRO-SULPHATIDEOUS.  ,  /; 

t  Giving  out  water  in  the  matrass  with  the  blowpipe,  and  lodng  their  trans- 
paiency.  Soluble  in  acids.  Scratched  by  calcareous  spar.  ii.  -i:  -u. 

G«».  Gypsum.  \  ,,  ,,,  ^  i,,.  t, 

vfppendir.— Alunite,  or  alumstone  ? 
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Order  XII.— CARBONIDEOUS. 

Chem.  iVa?.— Carbonates, 

Soluble,  with  effervescence,  in  acids,  cold  or  warm  ;  (sometimes  the  mine- 
ral  must  be  reduced  to  powder,  and  sometimes  the  acid  must  be  diluted  with 
water,  in  order  that  the  characteristic  property  may  manifest  itself).  Scratch¬ 
ing  at  most  calcareous  spar,  generally  gypsum. 

Sub.  Ord.  I.— SULPHO  CAllBONIDEOUS. 

With  the  blowpipe  colouring  brown  a  glass  of  silica  and  soila. 

Gen. — Sulpbato-carbonate  of  lead  ;  cupreous  sulphato-carbonate  of  lead ; 
sulphato-tricarbonate  of  lead. 

Sub.  Ord.  11— PURE  CAllBONIDEOUS. 

With  the  blowpij)e  not  giving  out  any  colour  to  a  glass  of  silica  and  soda, 
not  colouring  the  tlame  when  melted  with  salt  of  phosphorus  and  deutoxide 
of  copper. 

Gen _ Carbonate  of  lead ;  Witherite  ;  Strontianite  ;  baryto-calcite ;  Arra- 

gonite  ;  Great  Genus  Spar,  (comprising,  a,  calcareous  spar;  4,  Gioberite,  or 
carbonate  of  magnesia ;  c,  carbonate  of  iron ;  <1,  carbonate  of  manganese ; 
e,  carbonate  of  zinc  ;  and  the  compound  carbonates,  such  as  dolomite  ;  brown 
or  pearl  spar ;  ferriferous  carbonate  of  lime ;  manganesiferous  carbonate  of 
lime ;  sparry  and  earthy  calamine,  composed  of  carbonates  of  zinc  and  of 
time ;)  malachite ;  azurite. 

Sub.  Ord.  III.—MURIO-CAIlBONIDEOi  S. 

With  the  blowpipe  melted  in  the  salt  of  phosphorus,  mixed  with  deutoxide 
of  copper,  giving  a  green  colour  to  the  flame. 

Gen _ !>Iurio-carbonate  of  lead  ;  lead  spar  from  ^lendip  ?  or  peritome  bley 

baryt  ? 

Order  XIII.— CHLORIDEOUS. 

Chem.  Nat. — Aluriates,  or  chlorides. 

Not  effervescing  with  acids  ;  with  the  blowpipe,  in  the  salt  of  phosphorus 

mixed  with  deutoxide  of  coj)per,  giving  to  the  flame  a  bright  green  colour; 

soft ;  scratching  only  talc  or  gypsum. 

Gen — Muriate  of  silver ,  muriate  of  copper ;  muriate  of  mercury. 

Order  XI V.— MELLATIDEOUS. 

Chem.  A^a/.— Mellates. 

With  the  blowpipe  on  charcoal  becomes  black,  bums,  then  becomes  white, 

and  diminishes  in  size ;  in  the  matrass  gives  out  water  and  becomes  opake. 

Soluble  in  nitric  acid.  Scratch  gypsum. 

Gen.  Mellite,  or  honey-stone. 

Order  XV.— OXALIDEOUS. 

Chem.  Nat — Oxalates. 

Bums  before  the  blowpipe,  leaving  for  residue  a  dark  porous  mass,  which 
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Is  attracted  by  the  magnet.  Soluble  in  acids  without  effervescence  Scratch 
talc. 

Gen.  Humboldtite,  or  oxalate  of  iron. 

Ohder  XVI.— HYDRATEOUS. 

Chem.  Nat. — Hydrates. 

With  the  blowpipe  in  the  matrass  giving  out  water  and  becoming  opake  ; 
soluble  in  borax  and  salt  of  phosphorus  into  a  transparent  glass ;  not  soluble 
in  soda ;  entirely  soluble,  without  eflervescence,  in  acids.  Scratched  by  cal¬ 
careous  spar ;  slightly  flexible  with  elasticity. 

Gen. — Hydrate  of  magnesia. 
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DIVISION  II.— HYDROLYSLVIOUS  CRYSTALS. 

Sensibly  soluble  in  water,  sapid,  harder  and  not  less  brittle  than  rock-salt 
and  alum ;  generally  light. 

Order  I.— CARBONAQUEOUS. 

Chem.  JVaf.— Carbonates. 

Effervescing  with  acids. 

Gen.— Natron,  or  carbonate  of  soda. 

Order  II.— NITRAQUEOUS. 

Chem.  Nat — Nitrates. 

Detonating  on  live  charcoaL 

Got.— Nitrate  of  lime  ;  nitrate  of  soda;  nitrate  of  potassa,  or  nitre. 


xide 

bley 


orus 

our; 


hite, 

)ake. 
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Order  III.— BORAQUEOUS. 

Chem.  Nat _ Borates. 

With  the  blowpipe  fused  on  charcoal,  in  a  mixture  of  44  parts  of  bisulphate 
of  potassa,  and  1  part  of  tluate  of  lime,  giving  a  bright  green  colour  to  the 
flame. 

Gen — Borate  of  soda,  or  borax. 

Order  IV.— MURI AQUEOUS. 

Chem.  iVa/.— Chlorides,  or  muriates. 

With  the  blowpipe,  fused  in  a  mixture  of  salt  of  phosphorus  and  deutoxide 
of  copper,  giving  a  green  colour  to  the  flame. 

Gen.— Salmiac,  or  muriate  of  ammonia ;  rock-salt  or  muriate  of  soda,  or 
chloride  of  sodium. 

Appendix. — Cotunnia  ?  or  muriate  of  lead  ?  Monticelli  and  Covelli. 
Order  V. — VITRIOLS. 

Chem.  Nat _ Sulphates. 

With  the  blowpipe  giving  a  brown  colour  to  a  glass  of  silica  and  soda. 

Gen. — Sulphate  of  soda ;  Mascagnine,  or  sulphate  of  ammonia ;  alum ; 
sulphate  of  potassa ;  Reussine  ;  Epsomite,  or  sulphate  of  magnesia ;  sulphate 
of  iron ;  sulphate  of  copper ;  Gallizinite,  or  sulphate  of  zinc ;  sulphate  of 
cobalt ;  sulphate  of  uranium  ;  sulphate  of  manganese ;  sulphate  of  nickeL 

s2 
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Chem.  JVa<.— Free  acids. 

Uitilcultly  soluble  in  water,  giving  a  red  colour,  when  moist,  to  test  paper 
tinged  with  blue  vegetable  colours. 

Gen _ Arsenious  acid ;  boracic  acid. 

Appendix  Division. — Crystals  soluble  in  alcohol, 
i  Inflammable,  soft  and  light. 

I  Gen.  Schererite  (with  Hatchetine  ?  and  mountain  tallow  ?) 

■;  To  these  will  follow  in  our  book  two  appendixes,  one  of  crys- 

i  talline  minerals,  not  enough  known  in  all  their  characters  to  be 

yet  included  in  the  classification  ;  the  other  of  minerals  not  like¬ 
ly  ever  to  be  found  in  a  crystalline  state,  and  being  probably 
j  groups  of  molecular  individuals,  either  of  only  one  genus,  and 

I  thus  homogeneous  in  substance,  or  of  more  than  one  genus,  and 

'  therefore  being  heterogeneous  or  mixed  minerals. 

If,  instead,  as  we  have  done  above,  giving  the  pre-eminence 
in  doubtful  cases  to  the  physical  characters  over  the  considera¬ 
tion  of  the  chemical  composition,  we  should  have  given  the  pre¬ 
ference  to  this  last  consideration,  the  methodical  arrangement 
would  have  assumed  in  its  highest  divisions  the  form  which  we 
I  are  now  to  point  out ;  but  then  it  would  not  have  been  a  classi¬ 

fication  of  natural  history,  as  the  heads  of  classification  would 
not  have  been  positive  characters  belonging  to  individuals,  but 
mere  abstract  notions  of  a  chemical  nature. 

Division  I.  Substances  containing  no  element  supporting 

COMBUSTION. 

Corresponding  to  the  MetaUophanous,  to  some  of  the  Amphiphan- 
ous,  and  to  the  Injlammahle  crystals. 

Sect.  I.  Infiammable  metallic  substances. 

A.  Simple  metals  ( MetaMophanous  Simple  Metals ),  \2  genera  normal. 

B.  Compound  combinations  of  simple  metals  (MetaUophanous  Alloys ),  24  ge. 

nera  normaL  Total,  36  normal  genera. 

Sect.  II.  Irjlammable  metallic  substances  combined  iioith  not  metallic 
injlammahle  elements. 

A.  Sulphurets  (a  MetaUophanous  Pyrites ^,31  genera  normaL 
'  (b  Amphiphanous  Sulfurideons ),  6  genera  anomalous. 

I  B.  Carburets  ( MetaUophanous  Graphites 2  genera  normaL  Total,  33  normal 

’  genera,  C  anomalous. 
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Sect.  111.  Simple  inflammable,  not  Metallic  Substances- 
(Inflammable  crystals),  2  anomalous  genera. 

Division  II.  Substances  containing  one  or  more  elements 
SUPPORTING  combustion. 

Corresponding  to  the  Lithophanous,  and  to  some  of  the  Amphi- 
fhanous  crystals. 

Sect.  I.  Substances  containing  Oxygen,  as  a  predominating  electro¬ 
negative  element. 

A.  Oxides  (in  general  of  the  lowest  degree  of  substances  capable  of  many  de¬ 

grees  of  oxidation)  of  iron,  tungsten,  manganese^  zinc,  titanium,  ura¬ 
nium,  either  free  or  combined  with  one  another  ( Amphiphanous  Hema. 
tiles),  18  genera  anomalous. 

B.  Oxides  of  tin,  of  silicium,  of  aluminium,  either  free  or  combined  with 

oxides  of  metals,  or  of  metalloids  ( Lithophannis  crystals),  113  normal 
gener.i. 

C  Acids :  boric,  tungstic,  molybdic,  phosjihoric,  arsenic,  sulphuric,  carbonic, 
nitric,  either  free  or  combine<l  with  oxides  of  metals  and  of  metalloids 
(  Lithophanous  alysimous  and  hydrolysimous ),  65  normal  genera. 


Sect.  II.  Substances  containing  fluorine  as  predominating  electro 
negative  element. 

Order  of  the  Fluorideous  in  the  Lithophanous  alysimous,  4  normal  genera. 


Sect.  III.  Substances  containing  Chlorine,  as  predominating  electtc' 
negative  element. 

Lithophanous,  alysimous  chlorideous,  and  1 

.  ,  ,  .  .  f  normal  genera. 

hydrwystmous  muriaqueous,  f 

N.  B.  These  last  12  genera  normal  as  what  relates  to  the  class,  are  place 
differently  in  the  Natural  History  classification,  in  regard  to  the  other  genera 
of  the  class. 


ILLUSTRATION  OF  THE  METHOD. 

To  complete  the  general  idea  which  we  have  been  endeavour, 
ing  to  give  of  our  views  on  the  subject  of  the  classification  of 
minerals,  it  may  be  proper  to  extract  from  the  work  already  al¬ 
luded  to,  the  entire  description  of  a  genus  or  two,  in  order  to 
show  the  way  in  which  we  consider  this  part  of  the  subject 
ought  to  be  treated. 

First  instance  taken  from  the  Metallophanous  Malleable  Sira- 
pie  Metals. 

1 
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Genus.  Coppeh. 

Synonimes. — Native  copper,  Cuivre  natlf  (Ha'uy),  Gediegen  Kupfer  (AVer- 
ner),  octjedrisher  kupfer  (Mohs),  octahedral  copjjer  (Jameson). 

Chemical  Nature. — Pure  copper. 

Colour  •  reddish  yellow.  Primitive  form  the  cube ;  scratch  calcareous 
spar,  scratched  by  fluor  spar.  S])ec.  grav.  7*8  to  8.58.  AVhen  insulated  and 
rubbed  acquiring  positive  electricity.  Fusible  at  the  27th  degree  of  Wedge, 
wood’s  pyrometer.  Soluble,  with  a  green  colour  in  nitric  acid,  and  with  a 
blue  colour  in  ammonia. 

First  Species. — Primitive  Copper.  A  cube.  Sign  of  the  planes  P  all  square; 
inclined  to  one  another  at  90’. — Cornwall. 

2.  Octahedral  Copper. — llegular  octahedron.  Sign  of  the  planes  r  all  equi. 
lateral  triangles  inclined  to  one  another  at  109’  28'  16",  produced  by  a  com. 
plete  •(-  modification  by  one  j)lane  on  each  solid  angle  of  the  primitive  form, 
from  Cornwall. 

Var.  a,  Transposed. — Solid,  with  three  re-entering  angles.  The  half  of  the 
octohedron  appear  as  if  it  had  turned  on  the  other  half  of  the  crystal  a  sixth 
part  of  the  circumference.  Its  surface  consists  of  eight  triangles  and  six  tra. 
{teziums. 

N.  B.  This  may  be  also  considered  as  twin  crystals,  or  a  regular  mode  of  as¬ 
semblage  of  two  individuals  of  this  species  mutually  penetrating  one  another. 

3.  Cubo-oclahedral  Copper. — A  cube,  or  an  octahedron,  with  truncated  angles. 
Sign  of  the  planes  P  r.  Incomplete  modification  by  one  plane  on  each  solid 
angle  of  the  primitive  form.  Incidence  of  r  on  P  125°  15'  52". 

Var.  0,  Cube  being  the  predominating  form.  Incidence  of  P  on  P  90°. 

Var.  b.  Octahedron  being  the  predominating  form.  Incidence  of  r  on  r 
109°  28  16". 

4.  Cuio-dodecahedral  Copper. — A  cube  with  all  its  edges  truncated,  or  re- 
place<l  by  one  plane,  or  a  rhomboidal  dodecahe<lron  having  its  six  quadruple 
angles  truncated  or  replaced  by  one  plane.  Sign  of  the  planes  P  s.  Incom. 
plete  modification  by  one  plane  on  all  the  edges  of  the  primitive  form.  Inci. 
dence  of  s  on  P  153°  26'  5". 

Var.  a.  Cube  predominating. 

Var.  b,  Khomboidal  dodecahedron  predominating.  Incidence  of  s  on  s  120'. 

5.  Triform  Copper. — A  cube  truncated  on  all  the  edges  and  solid  angles. 
Sign  of  the  planes  P  s  r.  In  complete  modification  by  one  plane  on  all  the 
edges  and  angles  of  the  primitive  form.  Incidence  of  P  on  s  153’  26'  3",  of 
*  on  r  144°  44'  8",  of  P  on  r  125°  15'  52". 

MODE  OF  AGGREGATION  OB  GROUPS  OF  INDIVIDUALS  OF  THIS  GENUS. 

'I'hese  occur,  as  those  of  the  preceding  genera,  in  reticulated  or  diverging 
branches,  in  delicate  threads  (Temerw’ar),  in  laminae,  and  grains;  also  in 

•  The  metallic  lustre  and  streak,  the  property  of  not  being  decomposed,  and  the  malleabiUt; 
being  characteristic  of  the  class,  the  order  and  the  family  are  not  repeated  here. 

t  In  alluding  to  the  existing  relation  between  the  planes  of  the  secondary  and  those  of  the  pri¬ 
mary  form,  we  caU  complete,  such  modifications  by  which  the  primitive  planes  are  entirely  inter- 
repted,  and  incomplete,  those  which  stiU  leave  remaining  a  part  of  the  primitive  form. 
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mamillary  and  botryoidal  groups,  and  in  cleavable  masses.  More  rarely,  mo¬ 
lecular  individuals  are  assembled  in  compact  masses. 

Second  example  taken  from  the  femily  Pyrites,  of  the  order  Pyrites,  in  the 
class  Metallophanous  Crystals. 

Genus.  Sulphubet  of  cobalt,  or  grey  cobalt-ore. 

Comprising  the  Glanz  koljalt  and  IVeisser  speiss  koball  of  Werner;  the  Cobalt 
gris  and  Coball  arsenical  blanc  argentin  of  Haiiy  ;  the  Octahedral  cobalt-pyrites, 
and  the  Hexahedral  cobalt-pyrites  or  Silver-white  cobalt  of  Mohs  and  Jameson  ; 
the  Schieefel  kobalt  or  sulphuret  of  cobalt  of  Berzelius,  and  the  Kobalt  kies  of 
Hausmann. 

N.  B.  The  Grauer  speiss  kobalt  of  Werner,  and  the  Cobalt  arsenical  fonci  of 
Haiiy,  belong  to  the  family  Arsenideous,  of  the  order  Alloys. 

Chemical  A'atnre.— Sulphuret  of  cobalt  combined  with  sulphurets  of  iron 
and  copper,  and  with  arseniurets  of  cobalt  and  iron.  These  various  combina¬ 
tions  which  change  neither  the  colour  nor  the  primitive  form  of  the  sulphuret 
of  cobalt,  but  are  distinguished  by  some  peculiar  characters,  occasion  a  division 
of  this  genus  into  three  subgenera,  for  each  of  which  will  be  given  the  analy¬ 
ses  and  the  mineralogical  signs  belonging  to  it. 

CHARACTERS  COMMON  TO  THE  THREE  SUBGENERA.* 

Primitive  form,  the  cube ;  colour,  tin  or  silver-white ;  lustre,  splendent  and 
specular.  Spec.  grav.  6  to  6.6.  Scratch  apatite,  scratched  by  feldspar.  Give 
often  sparks  when  struck  by  steeL  With  the  blowpipe,  give  a  blue  colour 
to  borax. 

I.  Subgenus.  Cobalt-pyrites. 

Kobalt  kies,  Hausmann.  Schwefel  kobalt,  or  sulphuret  of  cobalt,  Berzelius. 

Giving  no  fumes  nor  smell  of  garlic  with  the  blowpipe. 

Sulphuret  of  cobalt  predominating,  and  combined  with  a  small  proportion 
of  sulphurets  of  copper  and  of  iron. 

Berzelius’s  formula  of  the  sulphuret  of  cobalt  of  Bastnses,  Fe  S^  -f-  4  Cu  S 
+  12  CoS*. 

Analyses  of  the  sulphuret  of  cobalt 


of  Ryddarhyttan, 

of  Mussen, 

near  Bastnaes  (Sweden), 

near  Amberg, 

by  Hisinger.-f- 

by  Vemekinck. 

Cobalt,  . 

.  43,20 

0,4386 

Iron, 

3,63 

0,0634 

Copper, 

14,40 

0,0410 

Sulphur,  . 

38,60 

0,4100 

Vein  stone,  . 

0,33 

0,0067 

Arsenic, 

.  none 

.  none 

Loss, 

0,04 

0,0000 

100,00 

0,9497 

*  The  characters  of  the  family,  the  order,  and  the  class,  already  given  above,  are  not  repeated 
here. 

f  Afh.  y  Tyr.  lii  316,  and  Ann.  de  Chim.  t.  83,  p.  328.  i  Ann.  des  Mines,  x.  pp.  3,  4. 
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With  the  blowpipe  in  the  matrass  does  not  decrepitate,  nor  disengage  any 
volatile  substance.  In  the  open  tube,  gives  sulphurous  acid  without  any 
trace  of  arsenic,  and  a  white  sublimate  in  microscopic  globules,  which  is  sul. 
phuric  acid.  Alone  on  charcoal,  after  roasting,  melts  into  a  grey  metalfic 
globule.  (Berzelius.)  Soluble  in  nitric  acid,  and  at  the  same  time  emitting 
nitrous  gas,  and  leaving  a  whitish  residuum  in  the  liquid,  which  is  first  pink, 
coloured  and  after  brown. 

First  Species.— Oc/oAcdra/  Cobalt-pyrites.  Sign  of  the  planes  r.  A  regular 
octohedron,  produced  by  a  complete  modification  by  one  plane  on  each  of  the 
solid  angles  of  the  primitive  form.  Incidence  of  r  on  r  109°  28^  10",  fmm 
Mtissen  (I’russia),  Vemekinck. 

Var.  a,  Cuneiform _ The  tenninal  angle  prolongated  in  an  edge.  From 

Afussen,  idem. 

2.  Cubo-octohedral  Cobalt-pyrites. — A  regular  octohedron  with  all  its  solid 
angles  truncated  by  a  plane.  Sign  of  the  planes  P  r.  Same  modification  as 
that  of  the  preceding  species,  but  incomplete.  Incidence  of  P  on  r  123°  15'  52". 
From  Mttssen,  Vemekinck.  ,  ^  ' 

MOUK  OF  AGGREGATION  OF  THE  INDIVIDUALS  OP  THIS  SUBGENUS. 

In  bunches  with  shining  crystalline  surface.  Fiom  Bastnas. 

II.  Subgenus.  Glance-cobalt. 

Cobalt-gris,  Haiiy ;  part  of  the  he.rahedral  cobalt-pyrites,  or  silver-white  cobalt 
of  Mohs  and  Jameson. 

Combination  of  almost  equal  volumes  of  sulphuret  and  arseniuret  of  cobalt. 
Berzelius’s  formula,  C  o  S*  -P  C  o  A  s*. 

Analyses  of  the  glance-cobalt 

of  Skutterud  (Xorway),  of  Tunaberg (Sweden), 
by  Stromeyer.  by  Tessaert. 

43,47  .  .  .  49,00 

33,10  .  .  .  3C,66 

20,08  .  .  .  6,50 

3,23  .  .  .  5,66 


Arsenic, 

Cobalt, 

Sulphnr, 

Iron, 


99,88  97,82 

Very  lamellar  texture,  cleavages  easy  and  very  shining,  parallel  to  the 
planes  of  the  cube. 

With  the  blowpipe  in  the  matrass  experiences  no  alteration  ;  in  the  open 
tube  is  with  difficulty  roasted ;  gives  out  arsenious  acid  merely  with  a  strong 
heat,  and  at  the  same  time  the  smell  of  sulphurous  acid.  On  charcoal,  give 
out  abundant  fumes,  and  fuse  after  having  been  some  time  roasted.  Leave 
at  last  a  brittle  white  metallic  globule  (Berz.) 

First  Species. — Primitive  Glance-cobalt.  Sign  of  the  planes  P,  a  cube.  In¬ 
cidence  of  P  on  P  90°  from  Tunaberg. 

Var.  a,  Triglyphe. — The  planes  marked  with  striae  in  three  directions,  per¬ 
pendicular  to  one  another, /rom  Tunaberg. 

2.  Octahedral  Glance.cobalt..—{See  the  first  species  of  the  first  subgenus). 
From  Tunaberg. 
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3.  Dodecahedral  Glance-cobalt. — Sign  of  the  planes  e.  A  pentagonal  dodeca* 
bedron,  twelve  pentagonal  planes  produced  by  a  complete  and  unsymmetric 
modification  •  of  one  plane  (instead  of  two)  on  all  the  edges  of  the  primary 
form.  Incidence  of  e  on  «  and  s'  126^“,  and  1134*/rom  Tunaberg. 

4.  loosaltedral  Glance-cobalUSiga  of  the  planes  «  d,  a  solid  with  twenty  tri. 
angular  planes,  of  which,  in  the  normal  state,  eight  (d)  are  equilateral  triangles, 
and  twelve  (e)  are  isosceles  triangles.  Combination  of  two  incomplete  modi¬ 
fications,  one  of  one  plane  on  all  the  solid  angles,  and  the  other  an  unsymmetric 
one  of  one  jilane  (instead  of  two)  on  all  the  edges  of  the  primary  form,  which 
is  totally  intercepted  by  such  a  combination  of  modifications.  Incidence  of  e 
on  d  140’  4C'  7" 

5.  Cubo-icosahedral  Glance-cobalt. — Sign  of  the  planes  M  P  e  i  The  same 
combination  of  modification  as  the  preceding  species,  but  not  intercepting  en¬ 
tirely  the  primitive  form,  and  leaving  the  common  base  of  each  two  adjacent 
isosceles  triangles  replaced  by  a  plane. 

Incidence  of  e  on  P  153°  26'  5". 

...  done  140*  46' 7". 

d  on  M  125"  15'  52". 

...  rf  on  P  152°  15'  b2",from  Tunaberg. 

III.  Suhgenus.  Silveb-white  cobalt. 

Weisser  speiss  kobalt  of  Werner ;  Cobalt  arsenical  blanc  argerUin  (Haiiy),  A 
part  of  the  hexaedral  cobalt-pyrites  and  of  the  silver-white  cobalt  of  Mohs  and 
Jameson. 

Mixture  of  glanz-cobalt  with  arsenical  pyrites,  or  of  sulphuret  and  arseni- 
uret  of  cobalt  with  sulphuret  and  arseniuret  of  iron.  Berzelius’s  formula. 
Co  S«  +  Co  ASS  Fe  S*  +  Fe  AS*. 

Colour,  silver-while ;  texture  more  compact  than  lamellar ;  external  lustre 
less  vivid  than  that  of  the  glance^iobalt.  Before  the  blowpipe  disengages 
much  arsenical  fumes  with  a  strong  smell  of  garlic,  and  leaves  as  a  residue  a 
brittle,  white  metallic  globule. 

First  Species. — Primitive  silver-white  Cobalts.  A  cube.  Sign  of  the  planes 
P.  Their  mutual  incidence  90°. 

MODE  OF  AGGREGATION  OF  THE  MOLECULAR  INDIVIDUALS  OF  THE 
WHOLE  GENUS. 

In  compact  masses. 

•  We  call  uruynmetric  inodification  what  Mohs  calls  In  this  caie  temi-tessular,  when  the  half  of 
the  planes  which  ought  to  exist  according  to  the  law  of  symmetry  are  suppresied. 
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Some  account  of  the  Famine  in  Gtixerat,  in  the  years  1812  and 
1813.  By  Captain  James  Rivett  Carnac,  Political  Rea- 
dent  at  the  Court  of  Guicawar.  In  a  Letter  to  William 
Erskine,  Esquire. 

To  meet  your  wishes,  by  a  description  of  the  calamities  whidi 
visited  this  province,  I  send  you  the  few  following  observations. 
At  the  same  time,  I  am  conscious  of  my  own  inability  to  per¬ 
form  this  task  with  the  interest  and  accuracy  which  it  deserves, 
and  indeed  am  firmly  persuaded  that  no  adequate  representation 
can  be  made  of  the  manifold  miseries  I  have  had  the  mortifica¬ 
tion  to  witness.  When  we  attempt  to  give  an  idea  of  the  effects 
of  a  famine,  it  must  immediately  occur,  that  such  visitations  of 
Providence  do  not  vary  materially  in  their  progress  and  conse¬ 
quences,  and  that  the  statements  which  in  all  ages  have  been 
produced  by  similar  calamities,  leave  little  of  novelty  in  a  ge¬ 
neral  point  of  view  :  I  shall  therefore  confide  more  in  the  rela¬ 
tion  of  positive  facts  for  the  gratification  of  your  curiosity,  than 
of  any  observations  which  my  own  feelings  may  occasionally 
prompt,  in  the  course  of  this  letter,  on  the  horrid  scenes  created 
by  the  misfortunes  of  our  fellow  creatures. 

It  is  interesting  to  mark  the  harbinger  of  those  calamities 
which  fell  upon  Guzerat : — the  superstitions  of  the  natives  at¬ 
tributed  them  to  the  sins  of  this  quarter  of  India ;  while  we 
cannot  but  lament  that  the  danger,  which,  in  its  origin  was  at 
the  remotest  extremity,  should  at  last  have  fixed  its  influence  in 
the  western  division  of  the  peninsula.  It  has  often  been  re¬ 
marked,  that  the  appearance  of  locusts  is  a  prognostic  of  other 
evils.  Flights  of  these  destructive  insects  first  appeared  from 
the  eastward,  in  the  Bengal  provinces,  about  the  beginning  of 
the  year  1810,  and  taking  their  course  in  a  northerly  direction, 
passed  through  parts  of  the  country  designated  by  the  southern 
people  Hindostan ;  and,  in  the  revolution  of  fifteen  months,  ar¬ 
rived  at  the  province  of  Marwar,  skirting  the  large  western  de¬ 
sert  of  India.  In  the  year  1811,  the  annual  fall  of  rain  failed 
in  Marwar ;  and  w  hen  every  vestige  of  vegetation  had  disap¬ 
peared,  the  locusts  made  way  into  the  north-w'est  district  of 
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Guzeral,  named  Puttun,  and  from  thence  scoured  Kattiwar ; 
on  one  occasion  only,  appearing  as  far  south  as  the  city  of  Ba- 
roach  on  the  Nerbudda.  Beyond  this  point  the  locusts  were 
not  known  to  extend ;  and  by  the  commencement  of  the  mon¬ 
soon  of  1812,  this  plague  vanished  from  the  face  of  the  country. 

The  destruction  committed  by  these  insects  in  the  western 
parts  of  Guzerat  was  deplorable.  During  the  circuit  of  the 
subsidiary  force  at  the  latter  end  of  1811,  extensive  tracts  were 
covered  with  cultivation  ;  and,  until  examined,  the  spectator 
would  have  considered  the  harvest  as  being  in  a  most  flourish, 
ing  condition.  The  locusts,  however,  had  devoured  the  grain, 
and  the  stalks  were  left  as  unworthy  of  being  cleared  from  the 
ground.  The  failure  of  grain  in  Marw'ar,  and  the  ruin  by  the 
locusts  of  the  products  of  the  land  during  the  preceding  year, 
drove  the  inhabitants  of  that  unfortunate  country  into  the  bosom 
of  Guzerat,  where  their  condition  was  comparatively  improved, 
though  one  of  the  causes  which  compelled  them  to  seek  refuge 
at  a  distance  from  home,  had  begun  to  operate  also  in  that  pro¬ 
vince.  Miseries  seemed  to  follow  the  footsteps  of  the  Marwa- 
rees,  and  to  mingle  their  neighbours  in  their  untoward  destiny ; 
for  it  was  in  the  year  1812  that  Guzerat  also  experienced  a  fail¬ 
ure  of  rain,  when  the  demands  on  its  resources  had  augmented 
in  a  twofold  degree.  The  enhanced  price  of  grain,  added  to  the 
apprehensions  of  the  inhabitants,  which  impelled  them  to  store 
their  individual  resources  in  times  of  such  danger,  and  the  villanies 
practised  by  the  higher  classes  to  derive  pecuniary  advantage 
from  the  pressing  wants  of  the  people,  soon  reduced  the  half- 
famished  emigrants  to  the  greatest  privations :  the  endurance  of 
hunger  was  supported,  however,  by  the  Marwaree  people  with 
unaccountable  pertinacity,  which  in  some  degree  blunted  the 
natural  feelings  of  sympathy  in  their  lot.  Whether  the  ready 
assistance  rendered  to  these  people  on  their  first  entrance  into 
Guzerat,  had  induced  them  to  imagine,  that  under  no  circum- 
stances  the  hand  of  charity  would  be  withdrawn  ;  or  whether  it 
was  from  the  innate  indolence  of  their  character,  or  the  infatua¬ 
tion  which  often  accompanies  the  extremes  of  misfortune,— that 
they  rejected  the  certain  means  of  subsistence  by  labour, — it  is 
notorious,  that  in  all  cases  when  the  benevolent  tendered  em¬ 
ployment  to  these  people,  it  was  uniformly  declined,  even  with 


268 


Some  Accou7U  ^  the  F amine  in  Guzerat,  1 

the  certainty  of  death  being  the  consequence  of  refusal.  The 
diversity  between  the  laudable  energies  of  the  Mahratta,  when 
under  the  influence  of  similar  misfortunes,  and  the  apathy  of 
the  Marwaree,  was  strikingly  evinced. 

The  mortality  which  ensued  among  the  emigrants,  who  had 
sought  refuge  after  the  sufferings  of  a  famine  in  their  own  coun¬ 
try,  covered  with  disease,  regardless  of  every  consideration  but 
that  promoted  by  the  calls  of  hunger,  almost  surpasses  my  own 
belief,  though  an  unhappy  witness  of  such  horrid  events. 

In  the  vicinity  of  every  large  town,  you  perceived  suburbs 
surrounded  by  these  creatures.  Their  residence  was  usually 
taken  up  on  the  main  roads  under  the  cover  of  trees ;  men,  wo¬ 
men,  and  children  promiscuously  scattered,  some  furnished  with 
a  scanty  covering,  others  almost  reduced  to  a  state  of  nudity, 
while,  at  the  same  moment,  the  spectator  witnessed,  within  the 
range  of  his  own  observation,  the  famished  looks  of  a  fellow 
creature,  aggravated  by  the  pain  of  sickness ;  the  desponding 
cries  of  the  multitude,  mingled  with  the  thoughtless  playfulness 
of  children,  and  the  unavailing  struggles  of  the  infant  to  draw 
sustenance  from  the  exhausted  breasts  of  its  parent.  To  con¬ 
summate  this  scene  of  human  misery,  a  lifeless  corpse  was  at 
intervals  brought  to  notice  by  the  bewailings  of  a  near  relative; 
its  immediate  neighbourhood  displaying  the  impatience  and  wild¬ 
ness  excited  in  the  fortunate  few  who  had  obtained  a  pittance  of 
grain,  and  were  devouring  it  with  desperate  satisfaction.  The 
hourly  recurrence  of  miseries  had  familiarized  the  minds  of  these 
poor  people,  as  well  as  of  people  in  general,  to  every  extremity 
which  nature  could  inflict, — in  a  short  time,  these  emanations  of 
individual  feeling  among  themselves,  which  distinguished  the 
first  commencement  of  their  sufferings,  gradually  abated,  and 
the  utmost  indifference  universally  predominated.  I  shall  VOJ. 
ture  to  give  you  a  few  examples,  which  came  under  my  own 
eyes,  and  which,  in  spite  of  the  painful  sensation  which  they 
excite,  I  bring  myself  to  describe,  from  the  desire  of  elucidating 
the  depression  to  which  a  rational  being  can  be  reduced. 

During  the  progress  of  these  miseries,  I  have  seen  a  few  Mar- 
warees  sitting  in  a  cluster,  denying  a  little  water  to  sustain  her 
drooping  spirits,  to  a  woman  stretched  beside  them,  with  a  dead 
infant  reposing  on  her  breast.  In  a  few  hours  this  woman  had 
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also  expired,  and  her  dead  body  as  well  as  that  of  the  child,  re¬ 
mained  close  by  them,  situated  as  before  described,  without  a 
single  attempt  to  remove  them,  until  the  government-peons  had 
jxirformed  that  office.  I  have  seen  a  child,  not  quite  dead,  torn 
away  by  a  pack  of  dogs  from  its  mother,  who  was  unable  to 
speak  or  move,  but  lay  with  anxious  eyes  directed  to  the  object 
of  its  fond  affection.  It  was  pursued  by  its  former  little  play¬ 
mates,  which  had  shared  in  its  extreme  adversity ;  but  the  rave¬ 
nous  animals  (who  had  acquired  an  extraordinary  degree  of  fe¬ 
rocity  from  before  having  fed  on  human  bodies)  turned  upon 
the  innocents,  and  displayed  their  mouths  and  teeth  discoloured 
with  the  remains  of  the  child ;  a  rescue  was  attempted  by  our¬ 
selves,  but  the  remains  of  life  had  been  destroyed,  and  in  striig- 
gfing  for  its  limbs,  the  dogs  had  actually  carried  off  one  of  its 
arms.  1  have  witnessed  those  animals  watching  the  famished 
creatures,  who  were  verging  on  the  point  of  dissolution,  to  feast 
on  their  bodies ;  and  this  spectacle  was  repeated  every  succes¬ 
sive  day  in  the  environs  of  this  town.  Lastly,  To  my  know¬ 
ledge,  those  feelings  and  prejudices  “  concentrating  all  their 
precious  beams  of  sacred  influence,”  those  which  life  in  ease  and 
affluence  would  only  have  resigned  with  itself,  in  the  extremes 
of  distress,  seemed  to  have  lost  their  power.  Distinctions  of  cast 
were  preserved  until  the  moment  when  the  hand  of  adversity 
bore  heavy,  then  the  Brahmin  sold  his  wife,  his  child,  sister,  and 
connexions,  for  the  trifle  of  two  or  three  rupees,  to  such  as  would 
receive  them.  With  these  individual  cases  I  will  leave  you  to 
estimate  the  extent  of  mortality  ;  but  it  is  in  my  power  to  state 
as  a  fact,  that  the  number  of  the  IVIarwarees  who  died  in  a  single 
day  at  Baroda,  could  scarcely  be  counted,  and  the  return  of 
burials  in  twenty-four  hours  often  exceeded  500  bodies.  What 
reflections  arc  not  excited  by  the  enumeration  of  such  dreadful 
evils,  and  what  gratitude  has  each  of  the  living  to  cherish  for  the 
mercy  shewn  to  him  !  It  would  be  doing  an  act  of  injustice, 
however,  to  the  natives  of  opulence  in  Guzerat  to  pass  over  their 
exertions  to  alleviate  the  surrounding  distress.  The  charity  of 
the  Hindoos  is  proverbial ;  it  constitutes  one  of  the  primary 
tenets  of  their  morality,  and  is  generally  unaffectedly  dispensed. 
On  the  occurrence  of  the  distress  and  famine,  large  subscrip¬ 
tions  were  made,  aided  by  a  liberal  sum  from  the  native  govern- 
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ment,  and  the  objects  of  the  institution  were  obtained  by  pro- 
per  regulations,  devised  for  that  purpose.  I  cannot  say  what 
numbers  were  relieved,  but  the  monthly  expense  of  feeding  the 
poor  in  this  town  amounted  to  some  thousands  of  rupees.  It 
was  a  cruel  sight  to  those  possessed  of  sensibility,  to  witness  the 
struggles  when  the  doors  were  opened  to  apportion  the  victuals. 
Every  sentiment  of  humanity  appeared  to  have  been  absorbed  by 
the  crowds  collected  around  ;  and  it  was  no  unusual  thing  to  be 
informed,  that  such  and  such  a  number  had  fallen  a  sacrifice  to 
their  precipitate  voracity.  Many  also  whose  wants  had  been  sup. 
plied,  continued  to  devour  until  the  means  intended  for  their  re¬ 
lief  proved  in  the  end  their  destruction  in  a  few  hours.  Children 
were  often  crushed  to  death,  when  attending  for  their  pittance 
of  food,  under  the  feet  of  their  own  parents.  The  establish, 
ment  of  which  I  have  been  speaking  was  imitated  in  most  of  the 
principal  towns  in  Guzerat,  and  added  a  few  months  of  life  to  a 
class  of  beings  reserved  for  greater  miseries ;  indeed,  subsequent 
events  would  seem  to  show  that  these  people  were  marked  for 
total  annihilation,  and  that  in  their  destruction  the  inhabitants 
of  this  country  were  to  be  deeply  involved. 

I  have  observed,  in  a  former  part  of  this  letter,  that  the  Mar- 
warees  had  resorted  to  Guzerat  covered  by  disease,  the  conse¬ 
quence  of  limited  and  unwholesome  food.  I  shall  not  dwell  on 
the  spectacles  which  were  furnished  in  this  particular  respect; 
but  the  object  of  adverting  to  it  is  to  mention,  that  this  misery 
was  heightened  by  the  confluent  small-pox,  which  committed  in¬ 
calculable  ravages ;  add  to  this,  that  the  women,  to  obtain  food 
on  tbeir  entry  into  the  country,  had  prostituted  themselves,  and 
contracted  diseases  only  inferior  in  malignancy  to  the  one  above 
stated. 

The  carelessness  of  the  Indian  in  all  matters  which  do  not 
affect  his  immediate  interests  or  his  religion  is  well  known  to  us; 
his  conduct  would  hardly  be  supposed  to  be  governed  by  ra¬ 
tional  principles.  Of  his  indifference  to  the  dying  we  have  had 
abundance  of  evidence ;  but  he  is  yet  more  callous  to  the  dead. 
It  was  this  kind  of  apathy  which  appeared  to  me  to  have  chiefly 
occasioned  the  contagion  experienced  in  1812,  and  the  conse¬ 
quent  mortality.  The  bodies  of  the  Marwarees  during  the  fa¬ 
mine  were  left  unheeded  on  the  spot  where  life  expired,  and 
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their  putridity  must  doubtless  have  aflfected  the  atmosphere.  As 
demonstrative  that  some  influence  was  created  by  these  circum¬ 
stances,  I  beg  your  attention  to  the  number  of  deaths,  which 
will  presently  be  specified,  at  Ahmedabad,  where  the  sickness 
raged  with  the  greatest  violence,  observing  at  the  same  time,  tliat 
at  Baroda  the  government  had  the  precaution  to  bury  the  dead ; 
while  this  act,  so  necessary  for  self-preservation  and  common 
decency,  was  not  performed  elsewhere  in  the  Guicawar  districts 
with  uniform  attention.  The  mortality  at  Ahmedabad  is  com¬ 
puted  at  a  hundred  thousand  persons,  a  number  nearly  equal  to 
one  half  of  its  population.  The  demand  for  wood  to  burn  the 
Hindoos,  called  for  the  destruction  of  the  houses ;  even  this  was 
barely  sufficient  for  the  performance  of  the  rites  required  by  the 
Hindoo  faith,  and  the  half-consumed  bodies  on  the  banks  of  the 
Pabeirmuttee  evince,  at  this  hour,  to  what  straits  the  Hindoos 
were  reduced  in  fulfilling  the  last  duties  to  tlieir  kindred.  A 
description  of  the  fury  with  which  the  contagion  raged  in  that 
unhappy  city  would  scarcely  be  credible.  The  disease  perva¬ 
ded  every  habitation,  entire  families  fell  victims  to  its  unsparing 
baud  ;  and,  in  many  instances,  the  dead  body  of  one  person  had 
no  sooner  been  disposed  of,  than  the  party  returned  to  repeat 
the  same  office  to  another.  It  is  worthy  of  remark,  that  latterly 
tlie  females  were  engaged  in  removing  the  dead  and  committing 
them  to  the  pile ;  tne  urgency  must  have  been  extreme,  to  have 
induced  this  departure  from  usages  in  rites  held  in  sacred  esti¬ 
mation.  It  can  be  no  question,  that  a  part  of  the  mortality  is 
attributable  to  the  peculiar  insalubrity  of  the  climate  in  this  pro- 
vbce  after  the  rainy  season ;  but  as  the  mortality  commonly  ex¬ 
ceeded  the  proportions  of  deaths  in  former  years  in  the  rate  of 
ten  to  one, — to  what  can  such  excess  be  ascribed,  but  the  cause 
I  have  ventured  to  assign  ?  It  is  a  curious  fact,  however,  that, 
with  the  exception  of  Ahmedabad,  the  Mahomedan  population 
did  not  suffer  so  severely  as  the  Hindoos.  The  cause  assigned 
among  themselves  I  have  heard  to  be  the  nature  of  their  diet,  and 
the  support  which  animal  food  gave  to  the  body.  I  am  not 
qualified  to  form  a  judgment  on  such  a  subject,  but  the  reason 
is  certainly  not  unworthy  of  attention.  At  the  same  time,  I 
am  aware  that  the  parallel  case  of  mortality  among  the  Euro¬ 
peans  at  Kaira  can  be  adduced  against  the  solidity  of  the  reason 
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assigned,  though  it  is  but  fair  to  observe,  that  the  Mahome- 
dans  suffered  in  a  greater  proportion  than  in  former  years,  and 
that  the  regiment  at  Kaira  were  new-comers,  and,  of  course,  «. 
posed  to  increased  dangers,  from  the  influence  of  climate  and 
the  prevailing  causes  of  sickness.  -u  tu 

The  influx  of  a  large  proportion  of  the  population  of  a  coui. 
try  yielding  an  annual  revenue  of  L.  500,000,  cannot  be  aoeu. 
rately  ascertained :  the  emigrants  arrived  in  Guzerat  in  detach¬ 
ed  bodies,  and,  for  the  purpose  of  convenience,  spread  then- 
selves  over  the  face  of  Guzerat,  from  the  borders  of  the  Gulf 
of  Kutch  to  Surat,  in  many  instances,  even  flocking  from  ports 
on  the  coast  to  Bombay,  which  they  were  enabled  to  do,  in  con¬ 
sequence  of  native  chiefs  and  opulent  merchants  granting  than 
passage  free  of  charge.  It  should,  however,  be  observed,  that 
the  larger  proportion  of  the  pt'ople  who  resorted  to  the  prea. 
dency  were  from  the  Kitiwar,  which  suffered,  from  the  want  of 
rain  and  ravages  of  locusts,  in  a  much  greater  degree  than  the 
province  of  Guzerat.  It  is  also  out  of  my  power  to  give  any 
certain  account  of  the  number  of  Marwarees  who  perished  k 
the  famine.  I  have  seen,  in  an  evening  ride  in  the  suburbs 
of  this  town,  in  which  every  practical  means  for  saving  theai 
were  benevolently  exercised,  not  less  than  fifty  bodies  scattered 
around,  which  the  servants  of  Government  had  not  had  time 
to  inter.  I  would,  therefore,  from  a  review  of  all  the  circum¬ 
stances  related,  be  inclined  to  estimate,  that  not  more  than  one 
in  a  hundred  of  these  poor  creatures  ever  returned  to  their 
native  country. — Memoirs  of  the  Lit.  Society  of  Bombay,  vol.  i. 


On  Physical  Geography. 

The  following  remarks  of  the  celebrated  Professor  Schouw,  of 
Copenhagen,  are  illustrative  of  our  opinion,  formerly  stated,  in 
regard  to  the  present  imperfect  and  erroneous  systems  of  geo¬ 
graphy  taught  In  our  schools,  and  embodied  in  printed  works. 


“  I  do  not  fear  to  affirm,”  he  remarks,  “  that,  paradoxical, as 
the  assertion  may  appear,  our  abridgments  of  geography  do  by 
no  means  describe  the  globe,  or  fulfil  what  ought  to  be  expect- 
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ed  from  them,  in  relation  to  the  science  of  which  they  treat. 
The;  Wending  of  geography  and  statistics  is  injurious,  as  it  at¬ 
tempts  to  unite  tilings  which  are  necessarily  distinct,  and  sepa¬ 
rates  things  which  have  a  necessary  connection.  Thus,  the  alpine 
region,  which  certainly  forms  one  whole,  is  found  in  the  books 
of  geography  in  various  places,  under  the  heads  of  Switzerland, 
Italy,  France,  Germany,  Hungary,  &c. ;  so  that  that  which 
forms  a  great  unit  cannot  be  seized  at  one  view,  and  therefore 
the  recollection  of  it  cannot  fail  to  be  confused  and  imperfect. 
Spain  and  Portugal,  so  closely  united  by  nature,  are  also  sepa¬ 
rated  ;  in  treating  of  Russia,  Nova  Zembla  and  the  Crimea  are 
taken  into  the  account ;  in  describing  Denmark,  they  speak  of 
Iceland,  Greenland,  and  the  Danish  colonies  in  Asia,  Africa, 
and  America;  and  thus  is  produced  a  most  singular  confusion 
of  countries  and  climates,  the  most  diverse  and  opposite.  These 
defects,  in  addition  to  that  of  introducing  so  much  statistical 
matter  that  has  little  or  no  relation  to  geography,  are  such  as  to 
prevent  the  scholar’s  acquiring  from  them  any  just  and  faithful 
image  of  our  globe.  There  are,  indeed,  treatises  expressly  on 
physical  geography ;  but  they  contain  only  the  most  general 
notions  of  this  science,— of  seas,  mountains,  rivers,  climates, 
&C. ;  but  we  do  not  find  in  them  the  globe  divided  into  its  na¬ 
tural  parts,  nor  the  examination  and  comparison  of  these  difier- 
ent  parts. 

“  A  second  defect  of  our  treatises  of  geography,  whether  po¬ 
litical  or  physical,  is,  that  the  countries  are  not  compared  with 
each  other.  'J’he  comparative  method  has  produced  the  most 
happy  fruits  in  zoology,  geognosy,  and  other  sciences ; — physi- 
cal  geography  may,  in  like  manner,  be  developed  by  a  compa¬ 
rison  of  all  countries,  considered  under  all  their  physical  rela¬ 
tions.” 

The  author  thinks  as  we  do,  that,  in  order  that  geography  may 
deserve  the  name  of  a  science,  the  pupil  should  understand  tire 
relations  which  exist  between  the  exterior  form  of  the  globe,  the 
properties  of  the  atmosphere,  of  vegetables  and  animals,  and  in 
what  manner  the  climate  is  connected  with  the  soil,  how  it  influ¬ 
ences  the  animal  and  vegetable  kingdoms,  and  how  all  these  phy¬ 
sical  causes  modify  the  character  of  the  human  race.  He  has 
often  been  surprised  that  teachers  should  so  fatigue  their  pupils 
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with  a  fastidious  enumeration  of  the  political  divisions  of  foreign 
countries,  and  with  a  crowd  of  minute  details  relative  to  st^is. 
tics,  while  they  furnish  them  only  with  a  superficial  notion  of 
the  orographic  structure  of  Europe,  of  climates,  and  of  the  cjis. 
tribution  of  the  principal  vegetables  and  animals.  j 

I  Professor  Schouw  then  proceeds  to  the  comparison  of  the  three 
great  chains  of  mountains  before  mentioned,  first  pointing  out 
their  natural  limits,  in  the  following  manner :  “  That  vast 
chain,”  says  he,  “  which  rises  in  the  Scandinavian  peninsula 
(Sweden  and  Norway),  does  not  occupy  the  whole  of  it.  .In 
truth,  an  almost  continuous  series  of  large  lakes,  viz.  Werin^, 
Wetter,  Malar,  &c.,  but  little  elevated  above  the  sea,  and  a  plain 
interspersed  with  low  hills,  separates  the  southern  part  of  Swe- 
den  from  the  great  chain.  The  isthmus  also,  situated  betwwn 
the  Gulf  of  Bothnia,  the  Icy  Sea  and  the  AVhite  Sea,  and  unit¬ 
ing  the  peninsula  to  the  continent,  is  so  little  elevated  above  tke 
sea,  according  to  De  finch  and  Wahlenberg,  and  the  mass  of 
Scandinavian  mountains  disappears  so  completely  at  its  surface, 
that  there  is  really  no  connection  between  these  mountains  and 
those  of  Finland.  This  isthmus  is  therefore  the  natural  limit  of 
the  Scandinavian  chain  ;  on  all  the  other  sides,  this  chain  is  sur¬ 
rounded  by  the  North  Sea,  the  Icy  Sea,  and  the  Gulf  of  Bothnia. 

“  The  natural  limits  of  the  Alps  it  is  rather  more  difficult  to 
establish.  The  Apennines  are  so  closely  connected  with  the  ^so 
called)  Maritime  Alps,  that  they  are  justly  considered  as  ah  arm 
of  that  chain.  In  like  manner,  towards  the  east,  the  Alps  ex¬ 
tend  to  the  mountains  of  Croatia  and  Dalmatia,  and  even  to 
those  of  Bosnia,  the  eastern  portion  of  which  formerly  bore  tie 
name  of  Hemus.  But  as  in  physical  geography  we  are  allowed 
to  consider,  w'hen  we  form  subdivisions,  not  one  alone,  blit  a 
great  number  of  different  relations,  each  of  those  spurs  ought  to 
be  separated  from  the  principal  branch,  on  account  of  the  differ- 
ence  of  climate  and  vegetation  which  characterizes  them  ;  and, 

O  ...  IfiJu* 

even  independently  of  these,  the  change  of  direction  which  is  evi¬ 
dent  at  the  points  of  junction  of  these  branches  with  the  Alps,  the 
lowering  of  the  ridges,  and  their  geognostic  character,  would 
be  sufficient  to  require  or  to  admit  of  their  separation. 

Alps  and  the  Pyrenees  can  be  considered  as  a  single  chain  of 
mountains,  only  by  those  who  embrace  the  hypothesis  of  the 
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connexion  of  all  possible  chains.  The  Rhone  is  a  natural  limit 
of  the  Alps  toward  the  west.  With  respect  to  the  Jura  the 
question  is  more  doubtful ;  nevertheless,  as  it  is  separated  from 
the  Alps,  and  united  to  other  mountains,  by  geognostic  as  well 
as  by  other  relations,  and  as  the  region  between  the  Alps  and 
tlie  Jiira  is  lo^',  I  am  inclined  to  cotlsider  it  as  not  belonging  to 
the  Alps  Still  less  can  we  admit  as  appertaining  to  them  the 
inferior  mountains  of  the  interior  of  Germany  and  France. 
Thus,  the  natural  limits  of  the  Alps  are, — on  the  east,  the 
plains  of  Hungary;  on  the  south,  the  Adriatic  Sea,  the  Lom- 
hardo-Venetian  plains  (the  valley  of  the  Po),  and  the  Mediter¬ 
ranean  Sea;  on  the  west,  the  Rhone  ;  and,  on  the  north.  Lake 
of  Geneva,  the  Lake  of  Neuchatel,  the  Aar,  the  Rhine,  from 
its  junction  with  the  Aar  to  the  Lake  of  Constance,  and  the 
Danube. 

“  The  Pyrenees  are  terminated  on  the  east  by  the  Mediter¬ 
ranean  ;  on  the  west,  by  the  Atlantic ;  on  the  north,  by  the  low 
region  (a  great  portion  of  which  is  almost  a  perfect  plain),  wa¬ 
tered  by  the  Adour,  the  Garonne,  the  Aude,  and  Jeta;  on 
the  south  by  the  district  of  the  Ebro.  They  have  some  con¬ 
nexions,  towards  the  south-west,  with  the  chain  which  extends 
into  the  Spanish  peninsula  along  the  southern  coast,  and  with 
some  other  mountains  of  that  peninsula.  Rut  the  reasons  which 
induce  us  to  separate  the  Apennines  from  the  Alps,  are  equally  in 
favour  of  a  separation  of  these  chains  from  that  of  the  Pyrenees.” 

The  three  chains  being  thus  defined,  the  author  examines 
and  compares  them  under  all  imaginable  points  of  view,  name¬ 
ly,  their  geographical  situation,  their  extent,  their  direction 
their  elevation,  their  acclivities,  their  summits,  the  valleys  which 
they  form,  the  rivers  which  flow  from  them,  the  lakes  which 
they  embosom,  their  geognostic  formation,  their  climate  and 
temperature,  the  height  and  limit  of  perpetual  snow,  the  plants 
and  animals  which  they  nourish,  and  the  tribes  of  men  which 
inhabit  them.  Each  of  these  points  constitutes  the  subject  of 
an  article  replete  with  interesting  facts;  and  it  will  be  easily 
perceived  that  such  a  sketch  is  not  susceptible  of  being  ex- 
traded.  We  shall  confine  ourselves  to  the  summary  with  which 
the  author  concludes  this  comparison. 
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1.  The  Scandinavian  mountains  occupy  18®  of  Latitude; 
the  Alps  4|®,  the  Pyrenees  1®. 

“  2.  The  Scandinavian  mountains  belong  to  a  region  alto¬ 
gether  maritime ;  those  of  the  Pyrenees  less  so,  and  those  of  the 
Alps  not  at  all.  ']  A 

“  3.  The  Scandinavian  mountains  are  of  greater  extent  thatt 
the  Alps,  and  the  latter  have  a  more  extensive  range  than  the 
Pyrenees.  afh 

“  4.  The  Alps  and  the  Pyrenees  pursue  a  direction  approach¬ 
ing  that  of  the  equator ;  the  direction  of  the  Scandinavian  chain 
is  rather  that  of  the  meridian.  ' 

“  5.  The  Alps  are  the  loftiest ;  next  the  Pyrenees ;  and, 
lastly,  the  Scandinavian  mountains.  The  most  elevated  summits 
are,  in  the  Alps,  from  14,000  to  15,000  feet  (French)  ;  in  tltt 
Pyrenees  from  10,000  to  11,000;  and,  in  the  Scandinavian 
chain,  from  7000  to  8000.  The  mean  height  of  the  most  elei 
vated  part  is,  in  the  Alps,  from  10,000  to  12,000;  in  the  Py¬ 
renees,  from  7000  to  8000 ;  and  in  the  Scandinavian  chain, 
from  4000  to  5000.  1 

“  6.  The  passes  in  the  Pyrenees  are  as  high  as  in  the  Alps ; 
in  the  Scandinavian  mountains  we  often  cross  a  kind  of  table¬ 
land  in  travelling  across  the  chain.  ■ 

“  7.  The  inclination  of  the  acclivities  is  very  various  in  Scan¬ 
dinavia  ;  it  is  much  less  so  in  the  Alps  and  Pyrenees.  In  these 
latter  chains,  the  southern  declivity  is  the  most  rapid  ;  in  the 
first  it  is  the  western.  i.  •  i 

8.  In  Scandinavia  the  central  high  mountain  chain  is  almost 
flat ;  in  the  Alps,  the  ridges  are  not  acute ;  those  of  the  Py¬ 
renees  approach  more  nearly  to  that  form.  ,  m 

“  9-  Longitudinal  valleys  are  large  and  numerous  in  the 
Alps ;  they  are  inconsiderable  in  the  Pyrenean  and  Scandina¬ 
vian  mountains.  Transverse  valleys  exist  on  both  sides  of  the 
Alps  and  Pyrenees ;  they  occur  chiefly  on  the  western  slope  of 
the  Scandinavian  chain.  n 

“  10.  The  largest  rivers  flow  down  the  eastern  side  of  the 
Scandinavian  mountains,  and  the  smaller  down  the  western  side. 
Three  large  rivers  descend  from  the  north  side  of  the  Alps ;  in 
the  Pyrenees,  one  only  flows  down  the  southern  slope,  and  many 


r  r=:  £.  r  9 


On  Physical  Geography.  877 

of  less  importance  take  their  rise  from  the  northern  side.  In 
Scandinavia  the  water-shed  is  sometimes  interrupted. 

“  11.  Lakes  of  considerable  extent,  and  in  great  numbers, 
are  found  near  the  southern,  northern  and  eastern  bases  of  the 
Alps,  and  near  the  eastern  bases  of  the  Scandinavian  mountains; 
there  are  none  at  the  feet  of  the  Pyrenees.  High  or  elevated 
lakes  are  numerous  in  Scandinavia  ;  they  are  small  and  rare  on 
the  Alps  and  Pyrenees. 

“  18.  In  Scandinavia  there  are  but  few  secondary  mountains, 
the  range  being  almost  entirely  composed  of  primitive  rocks. 
No  thermal  springs  are  found  among  them. 

.1  “  13.  The  east  side  of  the  Scandinavian  chain  enjoys  a 
continental  climate,  and  the  west  side  a  maritime  climate.  On 
the  south-western  foot  of  the  Alps  the  mean  annual  temperature 
is  high  and  the  winter  very  mild  ;  on  the  southern  and  still 
more  on  the  western  foot  the  climate  is  continental;  to  the  north 
of  the  Alps  the  difference  between  the  temperatures  of  winter 
and  summer  goes  on  increasing  as  we  advance  towards  the  east. 
The  difference  diminishes  as  we  ascend. 

c  “  14.  If  we  do  not  take  the  heights  into  consideration,  the 
difference  of  the  mean  temperature  is  considerable  in  Scandina¬ 
via  ;  it  is  less  in  the  Alps,  and  still  less  in  the  Pyrenees.  But 
if  the  height'be  taken  into  account,  we  find  that  it  is  highest  in 
the  Alps,  and  lowest  in  Scandinavia. 

“  15.  In  approaching  the  Alps,  the  quantity  of  rain  in¬ 
creases  ;  it  is  very  great  on  the  southern  side,  and  very  small  at 
the  eastern  extremity.  Tlie  western  side  of  the  Scandinavian 
chain  is  under  a  pluvial  sky,  the  eastern  side  enjoys  a  dry  cli¬ 
mate. 

“  16.  The  limit  of  snow  in  Scandinavia  descends  from  5200 
feet  to  2200,  in  advancing  from  north  to  south.  In  the  northern 
Alps  it  is  at  the  height  of  8200  feet,  in  the  eastern  Alps  at  8000, 
and  in  the  southern  Alps  8600.  In  the  northern  Pyrenees 
it  is  at  7800,  in  those  of  the  south  8600  feet.  The  Alps  pre¬ 
sent  the  greatest  quantity  of  snow,  as  well  as  the  greatest  and 
most  numerous  glaciers. 

“  17.  The  upper  regions  of  the  three  chains  much  resemble 
each  other.  The  limit  of  trees  in  Scandinavia  is  formed  by  the 
birch,  and  descends  in  advancing  from  south  to  north,  from 
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3300  feet  to  1500 ;  in  the  Alps  it  is  formed  by  the  fir,  and 
is  found  at  5600  feet  in  the  northern  Alps,  and  at  6200  in 
the  southern.  In  the  Pyrenees  it  is  also  formed  by  the  fir, 
and  exists  between  6500  and  6900  feet.  In  Scandinavia,  the 
region  of  birch  is  distinguished  from  that  of  hr ;  in  the  Alps 
and  Pyrenees  that  of  fir  is  distinguished  from  that  of  beech  and 
chestnut.  -  • 

“  18.  The  limit  of  the  Cerealia,  in  Scandinavia  (60°  to  6P 
North  Latitude)  is  found  at  2000  ;  under  the  latitude  of  70°  it 
descends  to  the  sea.  In  the  northern  Alps  it  is  found  at  3400, 
in  the  southern  at  4500;  in  the  northern  Pyrenees  at  5900, 
and  in  the  southern  at  5200.  The  limit  of  the  region  of  the 
vine  is  at  2500  feet  in  the  southern  Alps.  , 

“  19.  The  varieties  presented  by  the  animal  kingdom  are  of 
less  importance.  ■  n 

“  20.  It  is  not  possible  to  explain  by  physical  causes  the  dif¬ 
ferences  which  characterize  the  races  of  men  who  inhabit  the 
three  mountainous  regions  thus  brought  into  comparison.” 


Account  of  a  Hurricane  in  North  America.  By  J.  J.  Audu¬ 
bon,  Esq.  F.  R.  S.  L.  &  Ed. 

Various  portions  of  our  country  have,  at  different  periods, 
suffered  severely  from  the  influence  of  violent  storms  of  wind, 
some  of  which  have  been  known  to  traverse  nearly  the  whole 
extent  of  the  United  States,  and  to  leave  such  deep  impressions 
in  their  wake  as  will  not  easily  be  forgotten.  Having  witnessed 
one  of  these  awful  phenomena  in  all  its  grandeur,  I  shall  attempt 
to  describe  it  for  your  sake,  kind  reader,  and  for  your  sake  only, 
the  recollection  of  that  astonishing  revolution  of  the  etherial 
element. 

I  had  left  the  village  of  Shawaney,  situated  on  the  banks  of 
the  Ohio,  on  my  return  from  Henderson,  which  is  also  situated 
on  the  banks  of  the  same  beautiful  stream.  The  weather  was 
pleasant,  and  I  thought  not  warmer  than  usual  at  that  season. 
My  horse  was  jogging  quietly  along,  and  my  thoughts  were,  for 
once  at  least  in  the  course  of  my  life,  entirely  engaged  in  com- 
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niercial  speculations.  I  had  forded  Highland  Creek,  and  was 
on  the  eve  of  entering  a  tract  of  bottom-land  or  valley  that  lay 
between  it  and  Canoe  Creek,  when,  on  a  sudden,  I  remarked  a 
great  difference  in  the  aspect  of  the  heavens.  A  hazy  thickness 
Iftd^verspread  the  country,  and  I  for  some  time  expected  an 
earthquake,  but  my  horse  exhibited  no  propensity  to  stop,  and 
prepare  for  such  an  occurrence.  I  had  nearly  arrived  at  the 
vdge  of' the  valley  when  I  thought  fit  to  stop  near  a  brook,  and 
dismounted  to  quench  the  thirst  which  had  come  upon  me. 

'I'was  leaning  on  my  knees  with  my  lips  about  to  touch  the 
wirttr,  when,  from  my  proximity  to  the  earth,  I  heard  a  distant 
murmuring  sound  of  an  extraordinary  nature.  I  drank,  how¬ 
ever,  and  as  I  rose  on  my  feet,  looked  towards  the  south-west, 
where  I  observed  a  yellowish  oval  spot,  the  appearance  of  which 
was  quite  new  to  me.  Little  time  was  left  me  for  consideration, 
as  the  next  moment  a  smart  breeze  began  to  agitate  the  taller 
trees.  It  increased  to  an  unexpected  height,  and  already  the 
smaller  branches  and  twigs  were  seen  falling  in  a  slanting  direc¬ 
tion  towards  the  ground.  Two  minutes  had  scarcely  elapsed, 
when  the  whole  forest  before  me  was  in  fearful  motion.  Here  and 
there  were  one  tree  pressed  against  another,  a  creaking  noise  was 
produced  similar  to  that  occasioned  by  the  violent  gusts  which 
sometimes  sweep  over  the  country.  Turning  instinctively  to¬ 
ward  the  direction  from  which  the  wind  blew,  I  saw,  to  my 
great  astonisliment,  that  the  noblest  trees  of  the  forest  bent  their 
lofty  heads  for  a  while,  and,  unable  to  stand  against  the  blast, 
were  falling  into  pieces.  First  the  branches  were  broken  off 
with  a  crackling  noise,  then  went  the  upper  parts  of  the  massy 
trunks,  and,  in  many  places,  whole  trees  of  gigantic  size  were 
ftlling  entire  to  the  ground.  So  rapid  was  the  progress  of  the 
storm,  that,  before  I  could  think  of  taking  measures  to  insure 
my  safety,  the  hurricane  was  passing  opposite  the  place  where  I 
stood.  Never  can  I  forget  the  scene  which  at  that  moment  pre¬ 
sented  itself.  The  tops  of  the  trees  were  seen  moving  in  the 
strangest  manner,  in  the  central  current  of  the  tempest,  which 
carried  along  with  it  a  mingled  mass  of  twigs  and  foliage  that 
completely  obscured  the  view.  Some  of  the  largest  trees  were 
seen  bending  and  writhing  under  the  gale ;  others  suddenly 
snapped  across;  and  many,  after  a  momentary  resistance,  fell 
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uprooted ‘to  the  earth.  The  mass  of  branches,  twigs^  fbliajge^ 
and  dust  that  moved  through  the  air,  was  whirled  onward’hke 
a  cloud  of  feathers,  and  on  passing  disclosed  a  wide  space  filled 
with  fallen  trees,  naked  stumps,  and  heaps  of  shapeless  naoi^ 
which  marked  the  path  of  the  tempest.  '  This  space  was  abuts 
a  fourth  of  a  mile  in  breadth,  and  to  my  imagination  resemfaUd 
the  dried  up  bed  of  the  Mississippi,  with'its  thousands  of  plant, 
ers  and  sawyers,  strewed  in  the  sand,  and  inclined  in  variouside- 
grees.  The  horrible  noise  resembled  that  of  the  great  cataracts 
of  Niagara,  and  as  it  howled  along  in  the  track  of  the  desolating 
tempest,  produced  a  feeling  in  my  mind  which  it  were  impossi¬ 
ble  to  describe.  <  a  Jb 

The' principal  force  of  the  hurricane  was  now  over,  although 
millions  of  twigs  and  small  branches  that  had  been  brought 
from  a  gi’Cat  distance  were  seen  following  the  blast,  as  if  dram 
onwards  by  some  mysterious  power.  They  even  floated  ill  the 
air  for  some  hours  after,  as  if  supported  by  the  thick  mass  of 
dust  that  rose  high  above  the  ground.  The  sky  had  nova 
greenish  lurid  hue,  and  an  extremely  disagreeable  sulphureous 
odour  was  diffused  in  the  atmosphere.  1  waited  in  amazement, 
having  sustained  no  material  injury,  until  nature  at  length  re- 
sumed  her  wonted  aspect.  For  some  moments  I  felt  undeter¬ 
mined  whether  I  should  return  to  Morgantown,  or  attempl'to 
force  my  way  through  the  wrecks  of  the  tempest.  My  business, 
however,  bein^  of  an  urgent  nature,  I  ventured  into  the  path  of 
the  storm,' and,  after  encountering  innumerable  difficulties, .'suc¬ 
ceeded  in  crossing  it.  I  was  obliged  to  lead  my^  horse  by  the 
bridle,  to  enable  him  to  leap  over  the  fallen  trees,  whilst  I 
scrambled  over  or  under  them  in  the  best  way  I  could,  at  times 
so  hemmed  in  by  the  broken  tops  and  tangled  branches  as  almost 
to  become  desperate.  On  arriving  at  my  house  I  gave  an  ac- 
'count  of  what  I  had  seen,  when,  to  my  surprise,  I  was  told  that 
there  had  lieen  very  little  wind  in  the  neighbourhood  ;  although 
in  the  streets  and  gardens  many  branches  and  twigs  had  fallen 
in  a  manner  which  excited  great  surprise.  ’"1 

Many  wondrous  accounts  of  the  devastating  effects  of  this 
hurricane  were  circulated  in  the  country  after  its  occurrence. 
Some  log-houses,  we  were  told,  had  been  overturned,  and  their 
inmates  destroyed.  One  person  informed  me  that  a  wire  sifter 
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had  been  conveyed  by  the  gust  to  a  distance  of  many  miles ; 
another  had  found  a  cow  lodged  in  the  fork  of  a  large  half-bro¬ 
ken  tree.  But  as  I  am  disposed  to  relate  only  what  I  have  mv- 
idf  seen,  I  shall  not  lead  you  into  the  region  of  romance,  bat 
shall  content  myself  with  saying  that  much  damage  was  done  by 
this  awful  visitation.  The  valley  is  yet  a  desolate  place,  over¬ 
grown  with  briars  and  bushes  thickly  entangled  amidst  the  tops 
and  trunks  of  the  fallen  trees,  and  is  the  resort  of  ravenous  ani¬ 
mals,  to  which  they  betake  themselves  when  pursued  by  man, 
or  after  they  have  committed  their  depredations  on  the  farms  of 
the  surrounding  districts.  I  have  crossed  the  path  of  the  storm 
at  a  distance  of  a  hundred  miles  from  the  spot  where  I  witness- 
el  its  fury,  and,  again,  four  hundred  miles  farther  off,  in  the 
State  of  Ohio.  Lastly,  I  observed  traces  of  its  ravages  on  die 
summits  of  the  mountains  connected  with  the  Great  Pme  Forest 
of  Pennsylvania,  three  hundred  miles  beyond  the  place  last  men¬ 
tioned.  In  all  these  different  parts  it  appeared  to  me  not  to 
have  exceeded  a  quarter  of  a  mile  in  breadth. 


Description  and  Explanation  of  a  simple  Rain-Gage^  calculated 
to  show  the  depth  of  Rain  fallen  around  it  to  the  ten-thousandth 
part  of  an  Inch.  By  Matthew  Adam,  A.  M.,  Rector  of 
the  Royal  Academy  of  Inverness,  and  Associate  of  the  So¬ 
ciety  of  Arts  for  Scotland.  Communicated  by  the  Author. 

The  parts  composing  this  Rain-Gage,  are  represented  in  the 
annexed  diagram,  on  a  scale  of  Jth  of  an  inch  to  an  inch  ;  viz. 
1st,  A  square-mouthed  filler,  A  B  Z  c  D  7»,  to  collect  the  rain  wa¬ 
ter,  having  the  length  of  each  side  A  B,  A  C,  &c.,  of  its  mouth 
equal  to  10  inches,  or  its  superficial  area  equal  to  100  square 
mches,  and  about  half  an  inch  of  its  mouth  bent  up,  so  as  to 
prevent  any  part  of  the  rain  entering  it  from  being  afterwards 
blown  out  by  wind.  Its  throat  D  is  closed,  with  exception  of 
10  or  12  small  holes,  each  about  Jth  of  an  inch  in  diameter,  to 
permit  the  descent  of  the  rain  water,  and  to  retard  its  escape 
by  evaporation-  2d,  A  large  bottle  E  F  G,  which  admits  in- 
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to  its  mouth  a  part  of  the  tube  I)  t 

m  of  the  Biter,  and  is  large  enough  ( 

to  contain  all  the  rain  water  which  < 

B  may  thus  enter  it  in  the  course  ef  i 

twelve  hours.  3d,  A  cylindrical  i 

glass  tube  K  L,  having  its  in^e  i 

diameter  about  ^  or  fds  of  an  inehj 
its  lower  extremity,  L,  hermeticsL’  ' 
ly  closed,  its  upper  extremity,  Kih  ’ 
^  funnel-shaped,  so  that  the  rain  wa-* 
ter  to  be  measured  may  be  easily 
3  poured  into  it  from  the  bottle; 
and  one  of  its  sides  accurately  gra¬ 
duated,  from  L  to  K,  into  porticms 
h  having  the  capacity  of  cubic  inches, 
and  tenths,  &c.,  of  a  cubic  inch. 

4th,  A  post  D  I,  fixed  vertically 
in  a  sheltered  situation,  and  hav¬ 
ing,  a  horizontal  shelf  H  G 
perpendicular  to  it,  about  2  or  3 
feet  above  ground,  to  support  the 
bottle ;  2d,  A  bent  iron  hoop  cde,  fixed  to  post  at  c  and  e,  so 
as  to  hold  the  bottle  firmly  in  its  place  when  exposed  to  storm ; 
and,  3d,  Two  strong  wire  hold  fasts,  /g-,  h  i,  screwed  into  the 
post  at  g,  and  i,  and  formed  so  as  conveniently  to  hold  the 
graduated  glass  measure  K  L,  that  it  may  be  always  ready  to 
ascertain  the  number  of  cubic  inches,  and  tenths,  and  hundredths 
of  a  cubic  inch,  of  the  rain  water  which  has  entered  the  bottle,* 

I  and  consequently  also  the  depth  of  rain  which  has  fallen  in  the 

adjacent  country  in  hundredth,  thousandth,  and  ten  thousandth 
I  parts  of  an  inch. 

Explanation. — The  superficial  area  of  the  mouth  of  the  filler 
being  100  square  inches,  it  is  obvious  that  100  cubic  inches  of  rain 
water  must  pass  through  it  into  the  bottle,  when  1  inch  deep  of 
rain  falls  in  the  adjacent  country ;  that  every  cubic  inch  of  this  wa¬ 
ll  ter,  being  the  hundredth  part  of  the  whole,  must  indicate  the  hun¬ 

dredth  part  of  an  inch  deep  of  rain ;  and  that  every  tenth  and 
himdredth.part  of  a  cubic  inch  of  such  water,  measured  in  the 
graduated  glass  tube  K  L,  must  likewise  indicate  the  thousandth 
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aol  ten-thousandth  parts  of  an  inch  deep  of  rain.  If  the  inside 
dympter  of  the  cylindrical  glass  measure  K  L  be  only  half  an  inch, 
the  circular  area  of  a  section  of  it,  viz.  .7854  =  .19635,  or 

nearly  ^th  of  a  square  inch,  will  be  contained  509  times  in  100 
s^are .inches,  the  area  of,  the  square  mouth  of  the  filler.  And 
aaidie  depths  of  square  and  cylindrical  measures  of  equal  ca¬ 
pacity  are  inversely  as  the  areas  of  their  bases,  it  is  clear,  that 
tq^easure  100  cubic  inches  of  rain  water,  which  may  be  con¬ 
tained  in  one  inch  deep  of  a  square  mouthed  measure,  whose 
side  is  10  inches,  there  will  be  required  a  depth  or  length  of  509 
ioabes  of  the  cylindrical  glass  measure,  whose  diameter  is  only 
halfan.inch.  Consequently  the  hundredth  part  of  this  length, 
qr^.^  inches  and  nearly  ^\th  of  an  inch  of  it,  will  be  required  to 
coQhun  1  cubic  inch,  or  to  measure  the  hundredth  part  of  an 
inclj,  deep  of  rain.  Half  an  inch  of  it  will  be  required  to  contain 
igth  of  a  cubic  inch,  or  to  measure  the  thousandth  part  of  an 
hwb.  deep  of  rain  ;  aixl  consequently  the  ,^gth  part  of  ^  inch,  or 
^tJ|^|of  an  inch  of  this  measure,  will  be  required  to  contain  the 
h^dredth  part  of  a  cubic  inch,  or  to  measure  the  ten-thousandth 
part,  of  1  inch  deep  of  rain.  If  a  similar  measure,  §ds  or  |ths 
of  An  inch  in  diameter,  be  graduated  in  the  same  manner,  the  di- 
^ions,  even  when  carried  only  to  tenths  or  to  twentieths  of  a 
cubic  inch,  are  sufficient  to  enable  a  careful  observer  to  determine 
depth  of  rain  fallen  around  the  gage  to  the  ten-thousandth 
ps^^t  of  an  inch.  Because  by  inspection,  he  can  easily  judge  of  the 
teptb  or  the  fifih  part  of  the  smallest  division  on  the  scale ;  which 
teoth  or  fifth,  being  about  ^’^th  of  an  inch  in  length,  indicates' 
tile  j^jdth  part  of  a  cubic  inch,  or  the  ten-thousandth  part  of 
a  dqpth  of  1  inch  of  rain.  Here  it  is  obvious  that  the  metallic 
filHer,  and  the  graduated  cylindrical  glass  measure,  are  the  prin¬ 
cipal  parts  of  this  rain  gage ;  that  its  value  depends  on  the  ac¬ 
curacy  with  which  these  parts  are  constructed  ;  and  that  it  may 
bp,  very  accurately  made  at  half  the  expense  of  the  common  and 
patent  rain  gages,  which  show  the  depth  of  rain  falling  around 
tliem  only  to  the  hundredth  part  of  an  inch. 

-nTbe  rain  gage  above  described,  has  been  in  use  since  the 
13lh  of  September  1829,  and  appears  to  Mr  Adam  to  answer 
Its,  purpose  well.  For,  though  the  inside  diameter  of  the  larg¬ 
ed  graduated,  measi^c  used  js  nearly  |ths  of  an  inchj  the  dis- 
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tance  between  the  divisions  marking  j^^th  of  a  cubic  inch  m 
equal  to  about  ^th  of  an  inch,  and  by  inspection  he  can  easily 
observe  to  ^th  of  this  distance,  or  the  depth  of  rain  falling  around 
the  rain  gage  to  the  ten-thousandth  part  of  an  inch.  But  a 
smaller  measure,  with  larger  divisions,  is  occasionally  used  for 
minute  quantities  of  rain.  The  depth  of  rain  is  therefore  en- 
tered  in  the  register  in  inches,  and  four  decimals  of  ah  inch. 
The  first  two  decimals  being  obtained  from  the  cubic  inches, 
and  the  last  two  from  the  tenths  and  decimals  of  the  tenth  of  a 
cubic  inch,  on  the  graduated  measure.  Thus  a  quantity  of  rain 
measuring  17  cubic  inches  j’^ths  and  ^5_dthsof  a  cubic  inch 
in  the  graduated  measure,  is  marked  .1779  of  an  inch  deep 
in  the  register:  and  a  quantity  of  rain  measuring  only  yg^dths 
of  a  cubic  inch  in  the  graduated  measure,  is  marked  .0002,  or 
2  ten-thousandth  parts  of  an  inch  in  the  register.  This  latter 
portion  is  an  extremely  minute  quantity  of  rain.  But  there 
are  many  such  minute  entries  in  the  register,  varying  from 
1  to  12  ten-thousandth  parts  of  an  inch.  And  it  is  remarkable, 
that  many  of  them  are  noted  as  miniature  showers,  or  depositions 
of  dew,  from  the  air  enclosed  in  the  bottle ;  these  depositions 
having  been  observed  to  vary  in  quantity  with  the  variations  of 
sky  and  temperature,  and  to  take  place  frequently  at  periods 
when  the  sky  was  clear,  and  always,  when  thus  entered,  at  times 
when  no  rain  fell  from  the  external  air.  These  entries  n»y 
therefore,  it  is  thought,  be  considered  as  measurements  of  mi¬ 
niature  showers,  or  dew,  deposited  by  the  air  contained  in  the 
bottle,  under  the  varying  temperatures  and  states  of  weather 
noted  in  the  Register.  '' 

In  order  to  graduate  the  cylindrical  glass  measure  K  L  with 
the  utmost  accuracy,  jVfr  Adam  constructed  two  cubic  tin-plait 
measures  A  and  B,  the  one  upon  a  cubic  inch  of  hard  woodj  and 
tlie  other  upon  a  similar  cube  made  exactly  equal  to  the  j’jth 

g  _  /)£ 

part  of  a  cubic  inch,  each  of  its  sides  being  =  y  =  ^100 

—  4‘6415  tenths  of  an  inch,  so  that,  when  both  measures  were 
carefully  levelled  upon  a  plane  table  ab,  supported  by  three 
screws  c,  d,  e,^ten  fills  of  the  latter  filled  the  former  so  exactly, 
that,  a  single  drop  added  to,  or  subtracted  from,  the  amount, 
caused  the  surface  of  the  water  in  the  cubic  inch  measure ‘A  to 
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tt  be  either  slightly  convex  or  concave,  that  is,  to  be  either  hea]^' 

ily  or  not  completely  full.  But,  as  the  eye  cannot  decide  when  a 

nd  cubic  measure  is  completely  filled  with  water,  and  not  heapedj' 


Mr  Adam  constructed  two  level  triers,  g,  one  for  each' of  the 
measures,  A,  and  B,  capable  of  detecting  a  deviation  from ’an 


exact  fill  of  either  measure  by  a  single  drop  from  a  fine  tube,  or 
by  less  than  the  thousandth  part  of  an  inch.  This  was  effected 
by  bringing  the  flat  and  sharp  supports,  h,  i,  and  the  fine  points 
of  the  screws,  k,l,  of  the  level  trier  f  for  example,  exactly  into 
the  same  plane,  upon  a  piece  of  plate  glass,  before  it  was  placed 
on  the  mouth  of  the  cubic  measure  A.  That  measure  being 
placed  on  the  table  a  6,  and  nearly  filled  with  water,  was  then 
accurately  levelled  hy  turning  one  or  more  of  the  screws  c,  d,  r,  of 
the  table,  until  the  distances  between  the  fine  points  of  the  screws 
W  of  the  level-trier  f  and  their  reflected  images,  wi,  n,  seen  In 
the  water,  appeared  to  be  perfectly  equal  when  the  level-trier  was 
placet!  successively  in  different  directions  upon  the  mouth  of  the 
measure.  The  measure  was  then  filled  up  by  means  of  a  small 
glass  dropping  tube,  until  the  fine  points  of  the  screws  k,  I,  and 
their  reflected  images  wi,  n,  came  exactly  into  contact.  This  was 
done  with  such  precision,  that  less  than  a  single  drop  too  much, 
or  too  little,  was  easily  detected  in  either  of  thei  measures,  espe« 
dally  in  the  smaller  measure  B.  When  the  measures  A  and  B 
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were  thus  adjusted,  and  a  tin-plate  tube  made  exactly  teflt, 
and  slide  upon  the  cylindrical  measure  KL  of  the  rain'  ga^, 
its  graduation  from  L  to  K  was  commenced  by  pouring  int6‘it 
successive  fills  of  the  measure  B,  and  graduating  it,  at  each  fill, 
by  means  of  a  fine  diamond  pencil  drawn  across  the  tube  )[L, 
along  the  <11  pperi  edge  of  the  sliding  tube  S,  when  placed  exactly 
ettthe  Burfaoeioft the  water;  three  longitudinal  lines,  a^  proper 
distances,!  being  previously  drawn  from  L  to  K  by  means  of  a 
lof^tudinal  section,  o  p,  of  a  cylindrical  tin-plate  tube  made 
closely  to  ifit,'  and  slide  upon  it  The  measure  EL  bemg  thus 
graduated,. or  divided,  into  portions  having  the  capacity  of 
cubic  inches  and  tenths  of  a  cubic  inch,  the  subdivirions  were 
afterwards  drawn  on  the  tube  by  dividing  each  tenth  of  a  cubic 
inch'on<  large  tubes  into  two,  or  on  small  ones  into  ten,  equal 
parts.  (This  method  of  graduation,  though  tedious,  has  obvi¬ 
ously  the^ad  vantage  of  great  accuracy,  by  being  independent  of 
any  inequalities  which  may  exist  in  the  bore  of  the  tube,  an  ad¬ 
vantage  which  was  indispen.sable  when  it  was  proposed  to  deter- 
-mine  the  depth  of  rain  fallen  around  the  rain  gage  to  the 
1  ten-thousandth  part  of  an  inch.  If  the  graduation  of  the  glass 
measures,  professing  to  shew  cubic  inches  and  decimals  of  a  cu¬ 
bic  inch,  sold  in  the  chemical  apparatus  shops  in  London  at  four 
I  or  five  shillings  each,  could  be  depended  on,  the  rain  gage 
above  described  might  be  procured  at  the  expense  of  a  few  shil¬ 
lings.  But,  as  tills  is  not  the  case,  where  much  accuracy  is 
wanted,  it  is  necessary  to  incur  the  higher  expense,  or  the  trou- 
•  ble,  of  a  careful  graduation.  ./  j 

The  common  rain  gage,  represented  in  the  annexed  dia- 
gram  A  B  c7i,  on  a  scale  of  {th  of  an  inch  to  1  inch,  as  made 
and  sold  in  Edinburgh  at  L.  4,  4s.,  has  a  funnel-mouthed  brass 
cap  A  B  a  about  7  inches  in  depth,  of  which  the  lower  part  ah 
slides  about  2  inches  tightly  over  the  upper  extremity  of  a  cy¬ 
lindrical  brass  tube  bd,  2-07  inches  in  inside  diameter,  and  30;S 
laches  in  length.  The  lower  extremity  dg  of  this  tube  is^j^f- 
nished  on  one  side  with  a  stop-cock  d  e,  and  on  the  other  with^i 
Strong  brass  canal  appendage  f  c  i,  through  which  the  rain  water 
descends  and  rises  in  the  gloss  tube  c  h  until  its  surface  be  at  the 
sime.  level  in  both  tubes.  To  one  side  of  the  glass  tube  chy  which 
is  ’564  of  an  inch  in  inside  diameter,  and  30*5  inches  in  length, 
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is  closely,  applied  a  graduated  brass  scale  «  k\  rivetted  to  a  atrip 
oC  mahogany,  and,  with  the  glass  tube,  supported  bv  the  appen- 
i  and  I  k.  The  appendages  m  I,  and  n  o,  have  counter- 
i< ,  sinked  holes  drilled  in  them  at»«, ami 

which  the  rain  gage.may.be 
serewedtoapostintheplaceaeletat- 
;’in'\ fHHffllFfi  I'lij’j'i  >1  ed  for  its  use.  The 'funnel  mouth*  of 
u,  -r  HHi|m  I  the  brass  cap  AJi  a  terminates^on 

^  ’  the  inskle  at  the  depth  of  6|th  inches 

aperture  /)i,'abaut')th  of  )an 
■ w  diameter,  through  which  the 

H  I  rain  entering  at  A  B  descends  ' into 

‘i<  'H||l  .2  4  the  tube  6 d,  and  rises  in  the  glass 

■I  '  If  H  ^  glass  tube  is  co- 

I'll"  2  j  vered  with  a  brass  cap  about  I  'inch 

' '  ■  H|l  -  2  inefte*  in  length,  through  the  top  of  which 

’  'III  1-8  drilled  a  hole  about  g’j,th  of  an 

'  '■IB  inch  in  diameter,  to  permit  the  escape 

Hi  I  'J  ®  of  the  inclosed  air  when  the  water 

III  I  *  -1-4  ascends  in  it,  and,  like  the 'small 

III  i|{  I  I  aperture  at  ji,  to  retard  by  its  smaH- 

l|  j|  I  i  - 1 1  ness  the  escape  of  the  water  by  eva- 

i  1 1  I ;  ■  1 1'“^*'-  poration,  until  it  has  been  observed 

III  !i..g  and  noted  in  the  register;  after 

n||  I  f;-  -7  which  it  is  permitted  to  escape  by 

‘  Bll  I  ^  ,5  turning  the  stop-cock  at  e. 

[||  I  4  Now,  the  lengths  of  cylinders hf 

®  unequal  diameters,  which  contain 

^  Rm  ji-.j  equal  quantities  of  rain,' being  in- 

^  -o  versely  as  the  areas  of  their  bases, 

sections  parallel  to  them,  in 
*  order  to  find  the  length  of  a  divi¬ 

sion  on  the  scale  i  k,  which  shall  indicate  a  depth  of  1  inch  of 
rain  fallen  around  the  rain  gage,  it  is  necessary  to  calculate 
the  area  of  the  circular  mouth  AB,  and  also  those  of  parallel 
sections  of  the  tubes  bd,ch;  then,  dividing  the  former  by  the 
sum  of  the  latter,  the  quotient  will  indicate  the  length  of  the  re¬ 
quired  division  for  1  inch,  by  the  repetition  and  subdivision  of 
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which  the  requisite  divisions  or  graduation  of  the  scale  will  be 


:  the 


ufea 


c6nf{ileted^'on'the  suppoMtioB  that  the  tube  to  which  k  is 
plied  K 'truly  cylindrical,  though  such  tubes  are  seldom,  if  ever, 
fonad  of  the  required  length.  A  .A  '  A  \i  j 
Thus,  let'B  1=:  (6*8)  *x  ‘7854  =a  36  316S9  □  inches  = 
of  the  eircuiar  mouth  A  B  of  the  rain  gage.  , 

b  =  (2  07)*x  ‘7854  =  3‘36536  square  inches 
=  the  area  of  a  circular  section  of  the  tube  b  d ; 

and  c  =  (-564)  ^x  -7854  =  -24983  of  a  square 'inch 
=  the  area  of  a  circular  section  of  the  tube  c  h. 


3C-316a) 


Then  6  +  c  =  3-61519  square  inches,  and  4^:7=  “3:01519 


=  10  inches  nearly.  ^ 

Therefore  10  inches,  1  inch,  and  of  an  inch,  are  madelt 
the  lengths  of  the  several  divisions,  marking  inches,  tenths,  aDd^^, 
hundredths  of  an  inch  deep  of  rain  on  the  scale  i  k.  Here  it-.» 
may  be  remarked,  that  this  rain  gage  has  the  advantage  of- 
giving  little  trouble  to  the  observer.  But,  besides  being  not 
very  minute  in  its  indications,  it  has  the  disadvantage  of  not 
measuring  the  whole  of  the  rain  which  enters  it.  For  the  rak 
which  enters  it  must  fill  Ij  inch  of  the  small  tube  de  above 
the  stop-cock  e,  and  also  3  inches  of  the  canal and  tube  ck,  i'.i 
before  any  part  of  it  can  remain  on  the  bottom  of  the  tube  bdy 
or  reach  .0  on  the  scale  i  k,  that  is,  before  it  indicates  or  mes-  ”• 
sures  any  portion  of  the  depth  of  the  rain  fallen  around  the  rain 
gage.  Now  the  former  source  of  error,  at  the  stop-cock  e,  is 
evidently  repeated  at  every  successive  observation,  and  the  lattef> 
at  f  c,  in  consequence  of  evaporation,  is  either  wholly  or  partially 
repeated  at  every  interval  between  dry  and  wet  weather.  This 
rain  gage,  therefore,  though  sufficiently  convenient,  has  not  th^” 
advantage  of  much  accuracy  in  its  indications. 


IvvERXESs,  28<A  Janwiry  1832. 
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Gmeral  Vietoof  MeteoroU^kal  Olmrvationajbr  ih«.  Year^ 

"'^md  1831,  extracted  frtm  the  Regieter  kepi,  hy,iMatthai> 
Adam,  A.  M.,  Rector  of  the  Royal  Academy  qf.Jnvemeas,  m- 
**  lot!  5T  SCy  N.  aihd  Long.  4°  12'  W.  fron  Greenwich,  at  an 
altitude  about  80  feet,  and  distance  from  the  eeaq^' about 

one  mile.  ‘  '  '  ' 


N.  B.  The  mean  temperatures,  and  the  atmospheric  densities 
or  varying  barometric  pressure,  whose  monthly  means  are  noted 
in  the  above  table,  and  also  the  depths  of  rain,  shown  by  Mr 
Adam's  Rain  Gage  to  four  decimal  places,  or  to  the  ten-thou- 
JANUARY — HAUCH  1832.  U 
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saiuUh  part  of  an  inch,  were  observed  and  noted  each  day  at  9h. 
80  m.  a',  m.,  and  likewise  at  8h.  SO  in,  p.  m.,  as  recomnien(le(| 
by  the  Royal  Society  of  Edinburgh ;  but  the  lowest  temperatdr^ 
at  tiight,  shewn  by  a  Register  Tliermometer,  were  observed  and 
noted  only  at  9h.  30  m,  a,  m.  In  the  year  1830  the  extremes 
of  the  lowest  temperatures  at  night,  viz.  22^®  and  63°,  occurr^ 
ori’20th  February  arid  on  28th  ’July,  while  those  in  1831^'’vis!, 
11”  and'Cl®,  occurred  on  1st  February  and  on  the  9th  oftjoth 
July 'and' August. 

By'  inspection  of  the  above  Table  for  the  years  1830  and 
1831,  it  will  be  observed  that  there  is  a  marked  difference  fce- 
tween  the  mean  temperatures,  the  mean  atmospheric  densities  or 
pressures,  and  the  depths  of  rain,  which  occurred  in  the  same 
months  of  these  two  successive  years  ;  that  the  mean  tem^ra* 
ture  of  1831  commenced  lower,  rose  to  a  greater  elevation  in 
June,  July,  and  August,  ended  higher,  and  exhibits  a  decidally 
higher  annual  mean  than  the  corresponding  mean  temperature  of 
1830;  that  the  monthly  depths  of  rain  for  1831  commenced 
higher;  but  in  June,  July,  and  August,  descended  much  lower, 
ended  lower,  and  exhibit  a  decidedly  lower  annual  amount,  than 
the  corresponding  monthly  depths  and  annual  amount  of  rain  for 
1830  ;  and  that  the  mean  barometric  pressure,  or  atmospheric 
density,  appears  in  general  to  increase  with  an  elevation  of  the 
mean  temperature,  and  to  diminish  with  an  increased  depth  of 
rain,  and,  consequently,  that  the  mean  annual  atmospheric  den¬ 
sity  of  1830  was,  as  it  should  be,  under  the  circumstances  noted 
in  the  Table,  considerably  less  than  that  of  1831.  j' 

The  varying  force  and  directions  of  the  wind,  the  aurorse  ho- 
rcalcs,  solar  and  lunar  halos.  See.,  entered  in  the  register,  are  ne¬ 
cessarily  omitted  in  this  general  view  of  the  phenomena. 

M.  A.'", 


On  the  probable  Origin  of  Mineral  Springs.  By  C.  E.  SxirFT^ 
formerly  Mining  Engineer  to  the  Duke  of  Nassau. 

When  it  was  the  fashion  to  refer  volcanic  phenomena '  to 
burning  beds  of  coal  or  the  decomposition  of  iron-pyrites,  mb 
neral  waters  were  considm^ed,  as  a  matter  of  course,  to  derive 
their  origin  from  the  same  source.  Although,  now-a^days^’  H 
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iSj^arcely  necessary  to  demonstrate  the  insufficiency  of  these 

hypotheses,  they  shew  in  a  very  striking  manner  that  very  early 
these  two  classes  of  phenomena  were  considered  a&  dedudble 
from  one  common  origin,  or  at  least  stood,  to  e^h  other  in  tfie 
relation  of  cause  and  effect.  Others  thought,  that  the  state  of 
igneous  liquidity,  although  no  longer  visible  in  the  coasoUdated 
crust  of  our  globe,  might  still  exist  in  its  interior jj and. give 
rise  to  both  the  appearances  in  question.  A  third  class  cqnsi* 
dered  their  origin  as  more  explicable  upon  the  supposition  of 
immense  strata  of  sulphur  of  bitumen,  or  of  the  metallic  sulpbu?- 
rets  existing  in  the  earth’s  interior.  And  a  fourth  thought,  it 
most  reasonable  to  suppose,  that  in  the  subterranean  laboratories 
were  carried  on  immense  galvano-electrical  processes,  compre¬ 
hending  within  their  compass  whole  mountain  chains.  |  In  sup¬ 
port  of  all  these  hypotheses  many  facts  have  been  brought  for¬ 
ward.  .  Every  one,  however,  is  exposed  to  numerous  contradic¬ 
tions,  and  there  are  many  facts  which  can  be  explained  upon 
none  of  them.  Whatever  may  be  the  value  of  these  specula¬ 
tions,  or  the  merit  of  their  proposers,  as  men  who  have  ma¬ 
terially  advanced  the  domain  of  science,  it  appears  to  me  that 
none  of  them  are  founded  upon  any  thing  like  certainty  with 
respect  to  the  prunary  cause.  I  lay  it  for  the  present  aside 
altogether,  although  it  appears  to  me  very  probable  that  at  a 
great  depth  a  focus  must  be  supposed  to  exist,  in  which,  as  a 
primary  cause,  are  elaborated,  the  natural  products  which  ap¬ 
pear  to  us  in  the  form  of  volcanoes  and  mineral  springs.  I 
therefore  do  not  consider  volcanic  rocks  and  mineral  waters  as 
standing  to  one  another  in  the  relation  of  cause  and  eft*ect ;  but 
as  the  products  of  one  and  the  same  cause,  of  the  great  vol¬ 
canic  focus  existing  in  the  interior  of  the  globe.  So  long  as 
the  gaseous  exhalations  of  this  focus  are  retained  by  the  great 
mass  of  superincunsbent  rock,  the  intensity  of  their  pressure 


must  gradually  increase,  till  at  last  they  force  themselves  out  by 
the  elevation  and  tearing  of  the  strata,  and  the -eruption  of  gas. 
Hence  the  different  lavas  and  volcanic  rocks.  But  should  a  free 
exit  be  permitted  to  these  gases  through  fissures  and  canals 
already  existing,  volcanic  eruptions  could  no  longer  take  place', 
while  these  products  would  find  a  continued  and  peaceful  issue 
in  the  form  of  mineral  springs  ;  the  meteoric  waters  which  sink 
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downwards  tlirotigh  different  fissnres’serving  as  their  conductors 
to  the  surface  of  the  earth.  ■'  lii'jiiiu 

'•'What' powers  have  operated'-’and  still  tnaintein  the  activl(|^ 
of  this  focus 'will  for  ever  remain  beyond  the  bounds  of  otir 
knowledge.  Supposing,' moreover,  this  focus' to  exist,  and  diat 
vtrfcanoes  and  mineral  springs  are  its  outward  manifestations', 
men's  opinions  will  still  remain’ divided  regarding  their  mode 
of  production;  ’  Some  will  consider  mineral  springs,  and' aho 
volcanic  eruption.^,  as' the  direct  products  of  this  focus.''-  Others 
will  limit  its  agency  to  the  determining  of  certain  chemical  prd* 
cesses,  and  consider  mineral  waters  as  derived  from  the  lixK’M* 
tion  of  the  rocks  which  they  have  met  in  titeir  subterranean' pis. 
sagos.  ' 

I  believe  that  I  have  been  the  first  publicly  to  maintain  'the 
former  of  these  opinions.  I  have  been  induced  to  adopt  it  on 
the  following  grounds . — 

1.  The  very  general  distribution  of  mineral  springs  over  the 
earth’s  surface,  and  their  emergence  from  every  rock  formatioJj, 
without  regard  to  its  relative  age  or  composition.  Mineiid 
springs  of  exactly  the  same  character  are  seen  to  issue  both  fro« 
the  oldest  granite  and  the  newest  tertiary  formations,  in  the  sarte 
way  that  volcanic  products  traverse  the  whole  series  of  fortnu- 
tion.  1" 

'2.  The  uniformity  and  permanency  in  their  constitution  and 
temperature,  and  in  all  their  leading  characters ;  a  similar  uni¬ 
formity  is  equally  characteristic  of  the  volcanic  products  of  ii 
district. 

3.  The  gaseous  exhalations  which  accompany  both  mineral 

springs  and  volcanoes.  “ 

4.  The  occurrence  of  most  of  the  ingredients  of  mineral 
springs  as  sublimates  in  volcanoes. 

o'’5j‘The  inconsiderable  effects  of  very  extensive  and  destrtt«5- 
live  earthquakes  in  those  districts  where  mineral  springs  erae^ 
from  the  bowels  of  the  earth. 

^  6.  The  evident  influence  of  violent  earthquakes  upon  mineral 
springs  at  immense  distances  from  the  seat  of  convulsion.  This 
'feet  is  in'  my  opinion  of  great  importance,  as  it  seems  to  demon¬ 
strate’ that  the  focus  of  mineral  waters  is  at  a  great  depth,  and 
cannot  be  deduced  from  ttny  local  cause. 
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,.„7i.„Thfi  kjiownfact,  that, very  often  ,VQlcaQiC|erMptioQs  ac^, ac¬ 
companied  by  the  bursting  out  of  new,  thermal  spiingS)  which 
sometimes  cease  when  the  volcanic  agency  becomes  feeble,  some¬ 
times  return  periodically  like  the  eruptions  themselves. ..|»  t. 

Besides  this,  from  all  those  districts  which  bear  the  traces  of  for;, 
mer  volcanic  activity,  there  also  issue  mineral  springs  which  porc- 
srntin  a  greater  or  less  degree  tlmse  characters  which  distinguish 
volcanic  products.  Sulpliureous  springs,  for  instance,  appear  in 
those  districts  where  sulphureous  sublimations  are  a  product 
of  volcanic  activity.  Przystanowski  considers  beds  of  sulphur 
as  the  cause  of  volcanoes ;  to  me  they  seem  to  be  merely  the 
suhlimatious  consequent  upon  their  activity.  If  only  gas  rose 
from  the  orifices  of  our  sulphureous  springs,  we  would  see  the  for¬ 
mation  of  similar  sulphur  beds.  In  this  way  I  explain  the}ex- 
istenoe  of  native  sulphur  which i  is  found  at  Ems  between<<the 
greywacke  strata  from  which  the  thermal  waters  issue,  I  but  i.in 
situations  where  no  springs  exist.  It  does  not  follow  from  these 
principles  that  we  are  to  exclude  the  action  of  atmospheric  causes. 
On  the  contrary,  I  am  of  opinion,  that  by  far  the  greater  quantity 
of  the  water  of  hot  springs,  and  all  tliat  of  cold  springs, '<is  derived 
from  the  atmosphere,  wljich  is  conducted  by  well  known  modes 
into  the  interior  of  the  earth,  and  unites  partly  with  the  water 
of  the  matters  which  go  to  prove  the  central  focus,  partly  with¬ 
out  reaching  as  far  as  the  focus,  merely  takes  up  the  exhalations 
and  sublimations  it  finds  in  its  progress,  and  reissues  at  the  sur¬ 
face  according  to  the  known  laws  of  hydrostatics,  aided  no  doubt 
in  some  measure  by  the  pressure  of  the  ascending  gases. 

1 .  This  explains  why  hot  springs,  with  few  exceptions,  are  ge¬ 
nerally  more  powerful,  and  more  strongly  impregnatedf.with 
solid  matters  than  cold,  and  why  they  are  more  independent 
than  the  latter  on  changes  of  the  seasons,  weather,  &:c.  ,Tbe 
opinion  which  considers  that  mineral  waters  derive  their  iniprcg- 
Hation  from  a  solution  or  lixiviation  of  the  rocks  which  they  tra¬ 
verse,  assumes,  in  common  with  the  preceding  one,  the  existence 
of  a  central  focus,  whether  it  be  an  active  or  ex tinguislied -vol¬ 
cano,  or  merely  the  heat  still  remaining  as  a  consequence  of  the 
former  fluid  state  of  the  earth.  The  vapours  ascending  from 
this  centre,  according  to  this  theory,  prepare  the  rocks  for  so¬ 
lution  in  the  water  which  penetrate  from  above,  as  well  as  com- 
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umn'iMte  to  this  water  a  greater  solvent  power  or  capability  of 
takiag  up^  the  different  mineral  matters  which  they  may  meet  ia. 
their  course.  ,<■  ••  i  ^  An: 

In  my  opinion,  the  two  last  theories  are  most  an  acoordaiee 
witli  focts^  but  as  one  only  can  be  the  correct  one,  the  many  ooq. 
tradictions  to,  which  the  theory  of  solution  is  subject,  are  so  mai^ 
negative  proofs  in  favour  of  considering  mineral  springs  as  direct 
products  of  the  common  focus,  with  this  similarity,  that  upon 
either,  view  the  water  penetrates  from  above.  The  following  are 
tlaerefore  a  few  of  the  considerations  which  appear  to  me  to  op¬ 
pose  the  theory  of  lixiviation. 

It  is  now  an  established  fact  in  the  history  of,  mineral  watcfs, 
that  their  impregnation  is  generally  nearly  the  same  at  all  timeft 
even  after  very  long  intervals.  But,  as  the  water  does  not  p^ri 
culate  through  the  whole  mass  of  the  rocky  strata,  but  takes.its 
course  through  the  different  fissures  and  canals  by  which  they 
are  traversed,  it  is  evident  that  its  solvent  power  can  act  only 
on  the  walls  of  these  canals,  and  even  supposing  it  to  exUiul 
further,  it  must  always  find  a  limit  at  no  great  distance.  When- 
ever,  therefore,  the  solution  of  all  the  soluble  matter  within  these 
limits  is  completed,  the  impregnation  of  the  spring  must  gradtt- 
ally  decline,  and  finally  disappear  altogether ;  which  is  directly 
the  reverse  of  what  is  observed.  ij. 

,On  the  other  luind,  this  uniformity  is  easily  explained  on  the 
theory  of  sublimation.  The  conducting  channels  of  any  water 
remaining  the  satne,  as  well  as  the  focus  from  which  it  derim 
its  foreign  constituents  and  the  capacity  of  the  water  itself,  the 
impregnation  of  the  spring  must  necessarily  continue  the  saiiie 
also.  , 

Bichof  has  answered  in  a  satisfactory  manner  the  objection 
which  has  been  made  to  the  theory  of  solution,  on  the  ground 
of  the  prodigious  amount  of  the  solid  ingredients  of  mineral 
waters,  by,  shewing  that  the  quantity  contained  in  the  rocks  » 
more  than  sufficient  for  their  fullest  supply  during  the  longest 
periods.  |But  to  make  use  of  this  superfluity,  it  is  necessary  that 
the  water  do  not  merely  traverse  the  conducting  channels,  but 
have  free  access  to  the  interior  of  the  rocky  masses,  for  otherwise 
they,  would  have  nodnfiuence  on  the  process  of  solution.  ,i  ,  ic 

But  if,  in  spite  of  this  contradiction,  the  water  should  be  sup¬ 
posed  to  have  free  access  to  every  part  of  the  mass,  then,  in  con- 
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leqUMce  of  this  sohition,  ■'these  differsnt  i‘odts  would  tfndetgo 
Ml  nevitable  change  df  compoeltion.o’  Wbefo, 'howetef,  I 
ask  the  geognost,  do  we  find  these  changed  basalts,  cHnkstoiMd, 
itti' greenstones  ?“  A'  clnAstone  oe' a  ^basalt  •which<‘h(M'  been 
defmved  ef  'its  carbonate  of  soda,  is  no  longer  either  a' Clinks 
rtsoe  or  basak.  '  *  We' certainly  observe  ithat‘*alak)St  all 
nenil  waters  eicert  a  sort  of  action  on  the' surrounding  rocke,  cen¬ 
tering  them  into  an  earthy  sort  of  niass^i'but  thetee  eft^tsare 
limited  to 'the  immediate  vicinity  of  the  springsi,  and  consequent¬ 
ly  cannot  be  taken  into  account  in  the  present  instance.  '  ‘'These 
changes  seem,  moreover,  to  consist  rather  in  a  diminution  in  the 
oehesion  of  the  parts  of  the  rock,  than  in  their  chemical 'deedkn- 
posation.  Hot  springs  generally  burst  out' in  the ‘lowest 'sitna- 
riftns,  and  are  more  abundant  both  in'  water  and  in  feweign 
flohtents,  but  contain  less  gas,  especially  less  carbonic  acid,  than 
odd  sprirtgs  which  emerge  at' a' greater  elevation.'  liiis  'lvde 
holds  'true  both  of  the  -hot  springs  of  Nassau  and  Bohemia. 
Now,  this  is  directly  the  reverse  of  what  we  ought  to  expect;' ac- 
ediding  to  the  theory  of  solution  ;  for  the  carbonic  acid  ought 
to  promote  the  solvent  power  of  the  water  on  tire  rock."'  Cold 
springs,  which  contain  a  larger  dose  of  this  acid,  ought  to  attack 
the  rock  with  greater  force,  and  the  more  as,  on  account  of  their 
greater  elevation,  they  are  longer  in  contact  with  it,  and  contain 
more  soHd  matters,  which  is  the  contrary  of  what  actually' occurs. 

'  Recent  researches  have  detected  many  ingredients  in  ndlteral 
waters,  which -were  in  vain  sought  for  by  the  older -analysts. 
This  seems  to  me  to  be  also  at  variance  with  the  theory  of  so- 
lotion,  which  might  explain  the  want  of  an  ingredient  former¬ 
ly  known  to  exist ;  but  not  tlie  occurrence  of  a  new'  substance, 
etpecially  when  of  easy  solubility,  as  the  carbonate  of  soda, 
which  has  been  lately  found  in  the  Pymiont  water.  The  great 
quantity  of  carbonic  acid  which  rises  from' the' interior  of  the 
earth,  has  been  explained  upon  the  supposition  of  the 'existence 
of  great  deposits  of  carbonate  of  soda  in  the  focus  of  volcanic 
activity.  Is  it  not,  then,  much  more  reasonable  to  suppose  that 
this  alkaline  salt  found  in  mineral  waters,  ascends  from  this  fo- 
cus,  than  that  it  was  lixiviated  from  the  solid  rock  ?  The  for¬ 
mer  is  certainly  the  more  credible,  when  we  know  that  carbonate 
of  soda  is  sublimed  during  volcanic  eruptions.  "  ■' 
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,  „  jl)4i¥4^t  >9 'A  wdil:  kiiQWQ  fact)  that  almost  aiUhe  consthoHiti 
of,.inm?i*'iil  eprioga  have  beeo  alao  found  iiii  thet, farm  of.  snbli 
tnate8).,wch  aa  the  muriata.of  soda>  muriate  and  sulf>hate  of  bme^ 
iron,  &c.  Why  should  these,  then,  be  su})posed  rathek 
to  exist  in  eombinatiou  with/the  rocky  masses,  from  which! 
are  to.  .be, washed  out  by  the,  water,*  than  'as  sublimations  iuithe 
difi^reat  fissures  and  canals  throi^h  which  the  water  circulates^ 
T^Jiiu  latter  supposition  is  certainly  by  far  the  simpler  of  the  twh 
experiment. -performed  by.Breislak  *  goca  far  to  support 
my  opinion.  (He  colleeted  and, condensed  the  vapours  which' aa 
cended.|from!{the  Solfatara,  and  found)  that  Uiey  yielded  ,hiiB 
daily  from  six  to  seven  vessels,  each  of  the  capacity  of  480  bot> 
ties,  of  a  mineral  water  containing  suli^uretted*  hydrogen,  nro. 
rjate  of  ammonia, sulphate  of  alumina,i  and. sulphate* of  iron. 
What  was,  here  artificially  effected  by  Breislak  is.  carried  oHiby 
Nature  herself,  on  the  great  scale,  when  she  combines  the  pm 
ducts  ascending  from  the  earth’s  interior  with  the  atmesj)heric 
wafers. descending  tiroui,  its  surface,  d-,,*  v.^iio -.  ii  u«  ^ilnw 
As  far  as  the. present  state  of  oui\.know  ledge  admits,' I  bo]w 
that.roy  viesv  regarding  the  origin  of  mineral  waters  rests  Upon 
solid  grounds.  Future  experiments  are  rerpiisite  either  to  esta- 
hlish  it  oDi  still-  firmer  ai^guments,  ,to  give  it  still  greater  exten¬ 
sion,,  oi‘|  to  substitute  in  its  stead  anotlier  and  a,  better  tbew^. 
If,  then,  mineral  springs  and  volcanoes  are  effects  of* one  aaci 
the  I  same)  cause,  and  as  we  know, .that  the  latter  arer  iiotiina 
state  of,) incessant  aclivitv,  hut  are  sooner  or, later  exduguUfaed, 
can  it  l>e  established  by  observation  that  such  will*  be*  likewise 
the ilut  of, mineral  springs  ,,  t  ,  ,0  i  ! 

'This  question  can  hardly,  he  positively  answered,  because  the 
period  rince  which  mineral  waters  have  been  the  object  of  scieniw 
fic  research  is  far  too-  lamited;  for  itis  only  very  recently  that  tlw 
^ienees  have  reached  4uch  .a  : pitch  as’to  enable  us  tU  prosecute 
these  inquiries  with  sufficient  precision.  Even  the  method  ofidw- 
compering,  mineral  waters,  renders  it,  difficult  to  observe  sudi  a 
change,  -if  it  should  occur,  unless  it  be  very  considerable.'  *  ‘  Vet 
I  fear  that,  as  far  as  we  can  at  present  answer  the  question j*  it 
must  be  supposed  that  all  of  them  will  one  day  cease  to  flow 

•  Breislak,  Reiseii  tlureh  Canijiauicii,  ii.  06.  1802.  . , 
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fionthe  earth^sinteriort  -foi^  th«  wry  Teafidn  that  Ihefr’ph^o. 
Bieoa  are  not  penodical,  Uk<e  those  of  ^'oleaItoe6^'$t  ^it'tdwaya 
be  difficult' to  >  note  a  diirnnut'ion  which^U  'iiice^M»tly'goiri^fc#. 
F6r  this  purpose,  a  series  of  continued',  and  exact' 'UbserysftltMs 
irould  be  requisite,  such  as  has  neveT'bcen'yet  instituted';  'biH, 
to  render  them  available 'for  the  solution  of  the  problein,  thi^ 
would  require  to-be  (prosecuted  'for  centuries,  wWch’caiUtKyf'lie 
the^wOrk'  of  a  single  observer.  '  The  proprietors  of'niirt^l' li¬ 
ters  may,  therefore,  console  themselves  with  not  being ’disturbed 
HI  the  quiet  possession  of’  their  monopolies,  sinde!  they  hate  Idss 
to  fear  from  this  consideration  than  from  the  changes  and  revo¬ 
lutions 'in  the  systems  and  fashions  of  medicine, 'which*  are  at 
pesent  so  much  in  their  favour. ' 

n-'It  is  farther'  probable'  that  hot  springs  will'  last 'longer  than 
cold;  and  those  which  lie  low  than  those  at  considerable *eleta- 
tioQs.  ('  ‘  i-  '■  '*  - 

iuM.  StifFt  has  concentrated  into  the  following  propositions 'the 


results  of  his  observations  on  the  mineral  waters  of  Nassau^  in 
conacction  with  the  geolc^ical  constitution  of  the  country 
K)i  l  Mineral  springs  are  generally  independent  of  the  geogftUs- 
tic  structure  of  their  immediate  vicinities.  *  i.uuui'!:  '>ilo' 
rnS.'  A  mineral  water,  whatever  may  be  its  constitution, 'seldom 
appears  isolated, ibut  is  in  almost  evtTy’case  grouped  along  with 
others  into  linear  series  of  greater' or  less  regularity."  ‘ ** 

1!  "S.'  The  strata  in  the  vicinity  of  mineral  springs  ofteit'eshibk 
narked  undulations,  amounting,  in  some>eases,'to  a'tu(alFap- 
ftjre  of  their  continuity. I i’  'lui  i  ''i  tijit'.tidjsife  ni  U  tun 

4.  The  rocky  strata  in  the  vicinity  of- many 'mineral  whWfs 
are  often  in  a  state  of  dissolution,'  converted  into  a  soft  ai^lla- 
ceous  mass,  or  into  an  accumulation  of  sandy 'particles — a' State 
vfery  much  resembling  the  faults  of  miners. '  "'1  '  1 1 u'l 

'ti5.  In  their  natural '  state,:  mineral  springs  generally  emerge 
bom  a  marshy  soil.  '  I  (ii-i'i  iii-:  ;  liltuc  liii  .'•jiiiijjxii -j^oi 

-  i6.  Thermal  waters  are  getierally  more  abundant,  and'flrc  ttiote 
largely  impregnated  with  solid  matters  than* cold  BpringSi"bht 
contain  a  smaller  quantity  of  gaseous  matters  in  a  state  of  eoiW- 
hinalion  with  the  water.  •''■  '  ■ ‘''jfl'  - 

7.  Generally  mineral  springs  follow  the  course  of  muimtuins 
composed  of  igneous  rocks.  ‘  .  oiii 
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It  11 -lb  .  "  .»:■•'■<  (I'Oll  tivi-rvi  1.: 

I^oticer'i^arkinga  Specimen  of  Siren  lacerfina^hfcJy^^s^pff^^ 

’  served  ajive  for  more  tlum  six  years  at  CanoHmill^^  near 
ildinhurfh.  ’  Coramunicated  by  Mr  Neill. 

In  the  number  of  this  Journal  for  April  1828,  (vol.  iv.  p,,34^| 
an  account  was  given  of  the  habits  of  a  specimen 
Siren  lacertina,  which  had  then  been  kept  at  Canonraills,fo): 
more  than  two  years.  In  the  course  of  that  time  it  had  not  un¬ 
dergone  any  change,  nor  shewn  any  symptom  of  being  a  larva, 
of  imperfect  animal,  which  some  eminent  naturalists  Irad  sjijik 
posed  the  sireri  to  be.  The  reptile  coiitinued  alive  and  well^t^ 
October  last,  when  it  had  got  over  the  brim  of  its  reservoir, 

perished  belbre  its  escape  was  observed.  •  j 

iy.r  ■  ■  -r,'  ;  „■  ■!'  iltfl’v 

It  rn^  be  proper  briefly  to  recapitulate  soine  parts  of  tbe  l|i§l(^, 
ry  of  this  specimen.  It  was  sent  in  May  1825,  by  Or  HenryjX 
Farmer,  from  Charleston,  South  Carolina,  where  it  occurs  sp^ 
ringly  in  rice  marshes,  to  Dr  Monro,  Professor  of  Anatoniy  jn, 
the  University  of  Edinburgh.  It  came  in  a  small  barrel,  having 
a  jierforatiHl  lid,  and  the  lower  part  containing  some  of  the  native 
tnud  of  the  reptile,  among  which  it  nestled.  Having  long  beep 
in  the  practice  of  keeping  alive  such  curious  animals  as  occurred. 

.jiv.,  'Sl-jvini  ;  .  ,  '  ,  .  .  ,  ,  '  ■  ^ 

Ur  Monro  put  tlie  siren ^unuer  my  care,  that  it  might  be  prfr 
served  in  life  as  long  as  possible.  I  may  remark  that  M.  Bo^, 
\vhen  in  America,  having  failed  to  procure  a  live  specimen  ftir 
tlic  collection  at  the  Jardin  des  Plantes,  we  may  conclude  tba)t( 
Dr  Monro’s  was  the  only  living  example  which  had  ever  been 
seen  in  Europe.  I  believe  that  the  animal  oi'ciirs  also  in  creek» 
of  the  Mississippi  and  Ohio ;  for  M.  Audubon,  the  celebrated, 
American  ornithologist,  happening  to  be  at  Edinburgh  in  the 
spring  of  1830.  paid  me  a  visit  at  Canonmills;  and  recogni^ 
the  siren  as  an  old  acquaintance,  occasionally  taken  in  the  trawl-, 
nets,  and  called  by  the  fishermen  xcater-dog  and  water-puppy. 
At  first  I  placed  the  animal  in  a  water-box,  containing  a.qiuut- 
tity  of  hypnum  and  sphagnum,  and  set  on  the  trellis  of  a  gteetp 
house  or  conservatory.  One  evening,  in  !May  182G,  the  anUiial 
made  its  escape  over  the  edge  of  the  box,  and  must  liave  fallen 
nearly  three  I'cct.  It  hud  on  that  occasion  remained  frgm  tea 
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to  twelve  hours  out  of  the  water  ;  but  it  had  burrowed  in  moist 
earth  during  most  part  of  that  time.  In^formerly  mentioning 
this  •'Circumstance, '  I  stated’  (vol.*^  iv.  p.  ^S.),  that  “  the  bran¬ 
chiae  were  doubtless  to  a  pertain  degree  dried,  and  thus  9b- 
structed,  and  it  evidently  took  some  time  before  they  could  freely 
perform  their  accustomed  office.”  In  April  1827,  I  transfprre<| 
the  siren's  reservoir  to  a  bark-stove  or  hot-house.  Here  it  be¬ 
came  more  lively,  and  ate  earth-worms,  bansticles,  and  small 
inmiiows  more  greedily. 

In  the  summer  of  1828,  a  drawing  of  the  animal  was  made 
by  my  excellent  friend  Mr  Patrick  Syme  (now  of  Dollar  Aca- 
d^y),  for  No.  VI.  of  the  “  Illustrations  of  Zoology”  of  another 
distinguished  friend,  Mr  James  Wilson.  On  that  occasion,  the, 
dfen  was  kept  for  several  hours,  on  different  days,  in  a  shallow 
white  assiette,  with  merely  a  sufficiency  of  water  to  preserve  t^e' 
gills  in  a  moist  state ;  and  the  animal  repeatedly  got  upon  the 
table,  and  even  made  its  way  to  the  floor,  but  did  not  at  au 
suffer  from  this  degree  of  exposure  to  the  atmosphere. — I  may 
remark,  in  passing,  that  Mr  Syme’s  drawing  is  of  the  size'of 
nature,  and  forms  by  far  the  best  representation  of  the  animal 
which  has  been  published ;  and  that  the  copious  letter-fpress  by 
3tr  Wilson  embraces  all  the  correct  information  concerniner  its 

i  >’  *  if  ru  ^ ) 

stlfHcture  and  habits,  detailed  in  the  luminous  and  pleasing  style 
which  characterizes  all  the  writings  of  that  naturalist. 

During  the  years  1829  and  1830,  and  down  to  October  1831, 
the  animal  continued  to  inhabit  the  same  reservoir  in  the  hot¬ 
house;  but  we  had  found  an  inclined  plane  (which  we  at  first 
placed  in  the  reservoir)  to  be  unnecessary,  as  the  siren  never 
shewed  any  inclination  to  avail  itself  of  it,  and  we  had  discou- 
tinued  the  use  of  mosses,  as  these  rendered  the  water  turbid, 
particularly  when  the  sphagnum  began  to  decay.  I  may  here 
notice,  however,  that  the  turbid  state  of  the  water  had  enabled 
us'tb  make  one  slight  observation.  The  minute  particles  of  de¬ 
cayed  sphagnum  were  so  exactly  of  the  same  specific^  gravity  as 
the  water,  that  they  floated  about  in  every  possible  direction  ;  and 
(luring  sunshine,  when  the  siren  was  lying  perfectly  quiescent 
at  the  bottom,  gentle  currents  were  discernible,  by  means  of 
these  particles,  constantly  flowing  from  the  clefts' in  the  bran¬ 
chial  apparatus,  and  (xrcasionally  exciting  languid  motions  in  the 
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delicate  -finlhrMe  at  their  extreoikie&M  'We  thought  tha«  (Veioii< 
sdrved  in  the  animal  a  preference  ftrf  pure  water,  as  it  reguhtriy 
beeadiemore  lively  as  cften  as  the  vrater  was  changed andl  we 
lioDnd  by  experience  that 'any  floating  foliage  that  served  to  hide 
or  cover  it,  was  highly  agreeaWe  to  its ’dispositions.  '  We  thevei 
fore- at  last  adopted  the  plan  of-  keeping  a  large  patch  of 'frogj 
bit  (Hydrocharis  morsus  ranse)  ■' constantly  vegetating!  on  thb 
sarface.  h  This  tended  also  to  keep  the  water  from  coi'rupting< 
When’ this ’floating 'patch  was  slowlytmoved  from  sideitoSidt 
of-  the  reservoir,' I  the' siren  kept  most  accurately  beneath  itj  en¬ 
deavouring  to  avoid  observation  ;'and  in  this  exercise  it;  shewed 
grelafr alertness  and  sagacity.  !'**  'u:*;  'i!  'i  "o  -  f  r.dttlis 
On  the  morning  of  the<SSd  Octolwr  1831^  the'aren  was  fanikd 
by  theogardeaor'lying  dead'on  the  paved  footpath  of  the  (■hot. 
house,  not  far  from  the  reservoir.  It  did  not  appear<)to  have 
met  with  any  injury  in  its  fall  from  the  rcsetvoif,  Wh'ich'tvas 
placed  on  a  trellis  about  three  feet  above  the  pathway.  The  fall 
indeed  must  have  been  broken  by  intervening  flower-pots,  and  no 
external  marks  of  lesion  appeared  on  the  btxly*.'  The  fine'  fliii- 
brise  'of  thb  branchial  apparatus,  bowfever,  were 'completely  'dried 
and  shrivelled  up;  and  I  have  no  doubt  in  iny  own  mind  that 
the  death  of  the  animal^  arose  from  this  cause.  The  older  natu- 
ralists  supposed  these  fimbriae  or  fringes  to  be  opercula  or  gill- 
covers,  and'Tcgarded  the  vertical  clefts  or  |)erforatioris  in  front 
of  the  fringes  as  the  treie  gills  t  but 'Mr  Wilson  is  certainly 
rigltt  in  considering  the  fringes  as  the  true  gills.  ■"  i<  I  / 
^'*In  the  New  York  Medical  and  Thysical  Journal  for  June  1824, 
Dr  Samuel  L.  Mitchell  gives  an  account  of  the' examination  of 
several  specimens,  dead  and  ali-ve,  which  had  been  transmitted  to 
New 'York  by  the  same  Dr 'Farmer  of  Charleston  who  sent  the 
living  specimen  to  Edinburgh.  Dr  IVIitchell  seems  to  think  it 
most  probable '  that  the  air-sacs,  called  lungs,  do  not  perform 
any  direct  respiratory  function,  but  are  'mere  receptacles  of  air, 
performing  only  an  auxiliary  service,  in  occasionally  furnishing 
the  branchiae  or  gills  with  the  atmospheric  air  which  the  aoiinal 
from  time  to  time  inhales,  and  which  is  detained  in  these  recepta¬ 
cles  till  wanted.  I  cannot  help  thinking  that  this  view  acquires 
additional  probability  from  the  ciix'uuislanee  of  the  Canonniills 

■  '•I  tr  -  Inti. 
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siteiv  having  died-  without  any  other  apparent  caiHO  than  ibehx'- 
HCaitiun  of  the  extreme  fiaibriaa  or  i’ringes^  that'b,  thh  true  giUst 
);/The.Siren«  iliereforcj'came  into  my  possession  in  June  lASS, 
aod  lired  till  October  1381^1  mr  for  the  space  of  cix  years  and 
foarimonths.  During  tliat  long  period,  Qo^structuraLcliange 
took  place,  nor  was  the  slightest  tendency  to  any  such  change 
discernible.  'iTbe  animal  had  evidently  increased  in  sUe.^!When 
if  arrived  >  it.  was  nearly  a  foot  and  a  half  long,*?  i(£din.  New 
Phil.  Joum.  vol.  ir.  p.  349).u.When  it  died,  jfc, was  fully  twenty 
indies  in  length  ;  and  it  liad  also  perceptibly  increased  in  gross* 
oese.  '  It  may  I  therefore,  I  think,  be  pretty  confidently  .conclud* 
ed,  that  it  is  no  larva,  though  Pallas  and  D«  Lacepede  consider* 
edit  in  that  light;  but  a  perfect 'animal,  aocortling  to  the  view 
early  adopted  by  .Linnaeus,  and  now  sanctioned  by  Cuvjer*; 

■jviid  CAKOVMatxs,  i)  •ilj  'I  'li'.  --  .  j  -l  ij.l  ion  {Ocuoi! 

Dumber  mi.  I  j  ^  ,  j.  ^  . 

lli.'t  ■'! »  - •!  Mill  'tjuui.  ..thuj  aafa.hwAi.1  ({ 

'K1  ilMi.  ..(  /-'.r  r,  .  /I.  Jj.:  J  ,j  :i  i.j'.Lu. 

Oa  the  Fossil  Bones  qf^  Wellington ^  Valley,  ifew  Holland,  ^of 
New  South  Wales'f.  Ily  JMr  Pextland.  Conimupicat^cl 
IH..  '>y  the  Author.  ,  ■  ' 

’  A.  GesusDASYURUS.  ‘h 

•li:^  •  j.  .1  ..  j.]-  '  -I'llin 

UK  A.  1.  Portion  of  the  rigid  branch  of  the  lower ,  jaw,  ,  con- 
(Ir.  turning  the  three  posterior  molares.*  nnt  uIj  1' 

A.  9.  Portion  of  the  superior  maxillary  bone  of  the  riglu 
.W''^  side,  containing  the  third  and  fourth  molares,  and  the 
to  111.1  ..ii,  alveoli  of  the  two  anterior  molares.  (/  >  i  •!(} 

)j  tC.  &.  Portion  of  the  superior  ma.xillary  bone,  of  j  the  left 
diij  ;ii‘j  .ade,  containing  one  molar,  tooth,  much  i  worn  I'dow/i 
Ji  k^iiKi  by  age.  Ai  d.t.  •-iti,  ;  u.ii.i->-.i)'  gruvr 

iinA.  4.  Onetof.the  metacarpal  bones,  probably,  the,. extern^ 
,iiu  lo  of  the  left  metacarpus,  noiinu  i  .'i.UJViKj'  ju  jLc.nih  ynH 
•inifi-iir  11?  .f  y  .  yr  /  ii.i'i/ j.  iij  /iiio  iintum.Vr  <( 

*).*;  We  hiipe  to  be  able,  in  some  future  Number,  to  give  an  anatomical  and 
p|))(siolagical  account  of  tlie  examination  of  the  internal  structure  of  the  spe* 

ciq^n,  whicti  was  restored  to  Dr  Monro  with  this  view. — Edit. 

--iT.Tf;  .,  i  ,  .1,1,  . 

■lifiThe  numbers  refer  toAhe  specimens  which  we  have  dej»sited  in  ithe 
Edinburgh  College  ^Museum. — E^dit. 
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■ Ai.  5.)  Fraginenl  of  one  of  the  lower  canine  teetli;''- 
C.'A.  6k  Fragment  of  the  anterior  part  of  the  superior  mhxit' 
.iio  j't  jd  j  lary  Ixme,  containing  the  left  canine  tooth. 

I  .  U.  £iI/m.  ''IWi  -ill  11c 

I  agree  entirely  in  opinion  with  my  friend  Mr  Clift,  that 
these  spwi^e^js  are  Referable  to  an  animal  of,  the  genus  Dapyu- 
rus,  ‘and  to  a  species,  if  not  exactly  the  same,  at  least  very 
nearly  allied  to  the  Dasyurus  tJrsinus  of 'Harris’ (Lin.  Trans.). 

I  have  compared  the  fossil  specimens  1.  and  2.  with  the  head 
of  the  living  species,  belonging  to  the  College  of  Surgeons  in 
London;  and  although  resembling  in  many  respects,  it  ap¬ 
peared  to  me  that  there  existed  a  difference  in  the  form'  of  the 
ti?eUi,  to,  warrant  my  concluding  that'"  the  fossil  remains  belong 
toa  yariety  of  the  D.  Ursinns,  not  identical ‘with  the  living,  ahtf 
wbidt.  On  comparing  more  perfect  specimens,  may  be  fotirid  fii' 
constitute  a  distinct,'  and  consequently ’new," ’species' 'of  this 
genus.,  ,1,1,  fii.'i  "•  ■’  ’  -.,•••.•111(1 

It  may  not  be  imncccs.snry  to  observe,  that  the  D.  Ursimis  l^ 
tbe  only  living  species  of  this  genus  approaching  in  size'(al^' 
though  inferior  in  stature)  to  the  fossil,  (the  I>.  Cynoceplialiis 
of  Harris,  constituting  the  genus  Thylacinus  of  Teiiiininck), 
and  is  at  tlie  present  day  confined  to  Van  Diemen’s  Land. 

liiiii  i.  u!  '  B.  Genis  HYPSIPRYxMNUS. 

B.  1.  Portion  I  of  the  head,  containing  the  three  anterior 

. .  ,,  molares  in  situ,  on  each  side,  with  the  alveoli  of  the 

F  {fourth. 

I  have  carefully  compared  the  fossil  specimen  with  the  licatls 
of, the  several  species,  many  simple  varieties  of  Kangaroo  Rat 
described  by, modern  zoologists,  and  have  found  it  to  correspond 
exactly  with  none  of  them.  In  size  and  general  form  it  resem¬ 
bles  more,  the  Potoroo  Leseur  of'Quoy  and  Glaymard  (a  spe¬ 
cies  found  by  these  naturalists  on  the  Island  of  Dirch  Hartich, 
in  Seal’s  Bay)  than  to  any  other.  The  most  marked  difference 
which  the  fossil  offers  with  the  living  species"  consists 'in  the 
great  extension  of  the  bony  palate  p(Mtcriorly,  which,  in  alltlie 
living  specimens  I  have  examined,  some  of  which  were  old  in-' 
dividuals,  never  extended  beyond  a  transverse)  line^i  passing' 
through  the  spaces  which  separates  the  2d  and  3d  molares  f 
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whereas,  ii),t)i|e:,tiu»^.  tbq.bQuyipidatttiwillbe  an?!!  td  exteiAl  ns 
far  ppeterior  qdg«<of  ibe  4th  molares.  -il  ani  Utere^ 

fore  led  to  consider  the  fossil  .HypaprjmDus  as'  different  from 
all  the  known  living  species  of  this  genus.  .  , 

jfid)  iff  »  nil  11''  li'*'  I  I  j-yiijii  i 

nvC.^'GEwi'sMAOROPnS,  OR  KANGAROO  PftdPKR.  ‘ 

y,  ,  it!  ■>*;/'>  I'*'  •'  .'li’i'vj'  ”3  oci  ‘II 

■  C.  1.  Portion  of  jhc  pelvis,  of  the  left  [side  of  a  very  large 

bv!ir  ..i3 ,,  ..fit)  t 

2.  Inferior  extremity  of  the,  femur  of  avery  largQi^e- 

V  •lilh.  b  ill  .lODl.oJ 

j  3.  ^  FiRh^  caudal  vertebra  of  a  large  species  of  kangfflFook.-xj 

,^h^e  thrf<?  specimeqSi  appear  to  me  to  belongs  to  a  species' of 
ki^^aroo, ,  differing  from  any  of  tlmse  known  to;  zoologists,  by 
it^  pqperior  stature;  these  bones  resembWi ini  every udetaihi^f 
tlteh’  configur,ation  to  the  same  in  the  Macropus  major  of  Shaw*,' 
but  exceed  them  in  dimensions  in  the  proportion  nearly  of  ff:  2; 
We,  may  reasonably  conclude,  therefore,  >.  that  tlie  animal  ito 
which  these  fossils  belonged, ,  differed  by  its  gigantic  stature 
{done. from  all  the  known  living  species  of  the  genus  Macropus.' ' 

<  -€.‘4.  Fourth  lumbar  vertebra  of  a  kangahx),  'scarcely  eqyal' 
h  '  in  size  to  the  Macropus  major.'  “-■'-■'‘'i 
5.  Fragments  of  the  lower  jaw  of  a  kangaroo,  containing 
the  three  posterior  molares! 

..Ih’ljQse  two  specimens  ‘  belong  to  a  species 'wliieh  does  not  ap> 
petr  to  differ  materially  from  the  living  varieties  of  the  same 
size ;  in  this  latter  respect  they  correspond  nearly  to'  the  Ma- 
erppus  rufo-griseus  of  Peron  and  Lesueur.  f,. ,  ,,.,^.,1  | 

C.  G.  Fragment  of  the  lower  jaw  on  the  riglvt  side,  coiV- 
taining  the  four  anterior  molares,  and  the  sdcket'of 
3i  the, fifth,  of  a  kangaroo  of  the  size  of  the  M.‘ftiajor.'^^ 
■jq  7.  Fragment  of  the  right  tibia  of  the  same  species.*^'-'* 

,3.  Fragment  of  the  upper  jmaxillary  bone  df  th^' ’left ^ 
j-ju-.' jiti  side,  containing  the  four  posterior  molares.^*^^* 

9.  Two  posterior  molares  of  the  same  species;  ' 

The  specimens  No.  8.  and  0.  belong  to  a  species  of  kangaroo" 
very  distinct  from  any  of  the  preceding,  and  easily  distinguished’ 
hythe  square  form  of  the  molares  *,  'in  which  resp^t!^  as  well' as 
in  size,  the  fossil  more  nearly  resembles  the  iVIacrOpus  rufioollis 
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of  Peron  and  Lesueut*'  than  any  other  living  species,  although 
evidently  different.  The  M.  ruficollis  inhabits  the  neighbour¬ 
hood  of  Port  Western 'and  Bass*  Straits.  ’'"''''’I 

■  •iii'-V:'  '•'■■‘It  iviioOi  l  jil  /I  i 

,C.{10.  Portion, of  the  humerus  and  ulna  of  a  kangaroo, 

,  which,  from  their  proportions,  belong  probably  to  the 
same  species  as  specimens  C.  4.  and  5.  ^ 

From  what  precedes,  it  will  appear  that  the  fossil  bones  of 
Wellington  Valley  present  us  with  at  least  three  species  of 
kangaroo,  if  not  four,  of  which  two  are  evidently  distinct  from 
all  the  known  varieties.  I  have  been  enabled  to  compare  thep 
with  the  skeletons  of  all  the  species  described  by^  authors,,  ^ith 
one  single  exception,  which  is  the  Macropus  rufus  of  Desmarest, 
probably  the  M,  Lanigerus  of  Hamilton  Smith,  a  species  iniip 
biting  the  same  district  in  which  the  fossils  have  been  discovered. 
To  pronounce  definitively,  therefore,  that  the  fossil  belongs  to 
an  unknown  species,  or  one  no  longer  in  existence,  it  will  be  ^ 
cessary  to  examine  the  skeleton  of  the  M.  Lanigerus,  which  caO' 
not  be  done  at  present,  as  no  specimen  exists  in  any  Europe^ 
museum 

,  ,  D,  Gencs  HALMATURUS- 

U.  1.  Fragment  of  the  left  superior  maxillary  bone,  contain¬ 
ing  five  molares  in  situ,  of  a  gigantic  sfiecks  of  ibis 
genus. 

This  specimen  is  remarkable,  as  shewing  the  absence  of  the 
bony  palate,  as  far  forward  as  the  space  which  separates  the 
first  and  second  molares ;  a  character  which,  in  some  measure, 
distinguishes  this  subgenus  from  the  Kangaroos  properly  so 
called ;  since,  in  the  latter,  the  bony  palate  is  in  general  either 
perfect,  or  only  pierced  by  a  few  small  openings.  <  I 

'  D.  2.  Portion  of  >  the  superior  maxillary  bone,'  with  frag- 
‘  ments  of  two  molares.  ''  ’*  ’ 

D.  3.  Fragment  of  the  left  Os  innominatum  of  the  pelvis  of 
an  animal  which  appears  to  be  referable  to  the  same 
as  the  two  preceding  specimens.  *  ^ 

D.  4.  Mutilated  os  calcis  of  the  same  animal. 

,  '  li 

•  We  truatourfiriends  in  New  Holland,  by  transmitting  a  skeleton  and 
skin  of  this  species,  which  is  found  near  Port  Macquarrie,  will  enable  us  to 
answer  the  imjwrtant  query  stated  above.— Edit. 


<  ,,,o  i»>AVw  \  ,-v 

jv  JX  iC.  First  flor^  \Mjrtebr?mf,tJw.s^ine,  ,  I  i.,,,.  ,, 

„„D.1-C.,.17tb  caudftl  vertehi’A  of  same.  vfjfiobiv 

D.  7.  Inferior  part  of  the  left  tihia  of  an  anipMal.^tWH'tl,  to  .^lie 
genus  Kangaroo,  although  differing  in  the  details  of 
tHMi.'jii.  its  configuration.  From  all  thelii'mg  iipdciiVieiWl  have 
examined,  it  belongi!‘,''prol)ahly,^to  tlie  sanii*  animal  as 
Nos.  1.  !?.  and  3.  ’  ‘  >1  j  nt;’. 

to  D.'‘  8.  Fragment  of  the  left  humerus  of  the  sanie'sjiecies. 

I  have  reason  to  hcficve  that  all  the  sjiecinriens  from  “D  l^<f> 
8  Inclusive,  belong  to  the  same  species  of  Halmalurusf -very 
different  from  any  animal  now  in  existence.  '  '*  ’’t'  h- 

‘  The  genus  Halmaturus,  as  re-established  by  Frederick  Ciivier, 
and  whicii  is  well  characterized  by  its^’five  j^i^isti'ng  niolareS,— 
by  the  tall  not  covered  wilh’  fur,  as  in  the  ordinary  liingftfo^ 
arid  by  other  anatomical  characters,  con'sists^^at  present '  of 
only  Iwd  spwies,' the  Macropus  fasciatiis,' or '  elegans,' rind  tfie 
Halmaturus  Thetis  of^Frcderick  ’Cuvier,  the  former  scarcely 
equal  in  size  to  a  rabbit,  and  the  second  of  the  size  of  the  fox. 
Thi;  fossil  remains  above  noticed  belong  to  ari'rinimal  exceeding 
in  stature  the  largest  species  of  kangaroo  by  one- third.  'We 
may  reasonah  y,  therefore,  conclude,  that  these  fossils  lx*long  to 
a‘‘spccie8  unknown  to  zoologists,  and  {>robably-exfinrt  at  the 
present  day. 

1).  9.  Fragment  of  the  siijxn*ior  maxillary  bone,  containing 
’  ‘  four  molarcs  of  a  smaller  species  of  Halmaturus.i 

’*  D  10.  Two  fragments  of  the  superior  maxillary  bone,  with 
four  molares,  of  a  still  smaller  species  of  Halmaturus, 
neariy  allied  to  the  Halmaturus  Thetis  of  Frederick 
■*'  Cuvier.  :  i  .i. 

D.  11.  Left  femur  entire,  of  a  small  species  of 'Halmaturus, 

.•  whicli,  from  its  propoitions,  appears  to  me  to  belong 
to  the  same  species  as  preceding  speciiuea — it  differs 
I,.  in  form  from  all  the  living  specimens  wUh  which  I 

have  compared  it. 

D.  12.  Id.  id.  id. 

D.  13.  Fragments  of  the  same.  , 

.  I  ■ 

D.  l-t.  Inferior  extremity  of  the  same. 

’  H.  15.  Fragment  of  the  right  tibia  of  the  same  species. 

D.  16.  Upper  extremities  of  the  right  tibia  and  fibula. 
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D.  17.  Fragment  of  the  right  i  Gs  innominatum,  with  the 
,  cotyloid  cavity.  |.  .  ,(  t,  i..,, 

C  D.  18.  The  same  bone  of  a  smaller  individual  of,  the  same 
.  1/  species.  ii:  ,i  . ..  t  .  i 

D.  19.  Central  first  plmlange. 

D.  20.  Inferior  extremity  of  the  tibia  and  fibula,  with  the 
l)ODes  of  the  tarsus  still  adhering,  belonging  to  a 
species  of  Kangaroo  or  Hulmaturus,,  still  more  dimi- 
,.,l  nutive  in  size  than  that  to  which  the  specimens  10-^19 
belong. 

D.  21.  Inferior  extremity  of  the  left  humerus,  of  a  small 
Halmaturus:  it  does  nut  belong  to  the  Wombat, as 
Mr  Clift  supposed. 

It  is  my  opinion,  that  all  tiie  precetling  sjiecimens  from  No. 
10  to  21  inclusive,  excepting  only  No.  20,  may  be  referred  to 
the  species  of  Halmaturus,  to  which  the  molares  No.  10  belong, 
and  which' is  very  distinct  from  either  of  the  two  living  species 
of  that  genus.  The  fossil  Halmaturus  resembles,  in  many  re- 
spwts,'  the  H.  Thetis  already  mentioned,  although  it  differs 
in  others  so  as  to  render  it  impossible  to  suppose  tliem  to  lie- 
long  to  the’ same,  founded  on  the  anatomical  differences  whit'll 
the  bones  present  on  comparison,  and  on  their  comparative  pro- 
portions.  I  doubt  not,  therefore,  that  the  fossil  lesser  Halma¬ 
turus  will  be  found  to  differ  no  less  from  the  living  species  than 
most  of  the  other  remains  of  the  New  Holland  caveni.  ' 

■I  ..I  A 

E.  Genus  PHASCOLOMYS,  or  WOMBAT. 

Left  branch  of  the  lower  jaw  of  a  very  large  wombat. 

A  careful  comparison  of  this  specimen  with  the  same  bone  in 
three  skeletons  of  the  living  wombat,  has  not  enabled  me  to 
tliscover  any  marked  difference ;  the  fossil,  however,  must  have 
belonged  to  an  animal  exceeding  in  size  the  common  wombat 
by  nearly  one-third.  May  not  this  arise  from  a  specific  differ¬ 
ence  between  the  fosil  and  the  living  ?  which  the  few  fragments 
of  the  former  we  possess  does  not  permit  of  our  establishing  on 
more  certain  characters, — I  mean  anatomical, — than  those  de- 
duce<I  from  the  mere  difference  of  size. 

C.  E.  2.  Fragment  of  the  lower  jaw  of  the  wombat,  with  three 
mutilated  molares. 
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F.  ELEPHANT.  ...  . 

Middle  jM)rtion  of  the  right  femur  of  a  small  ’elephant,  pro- 
"  bably  a  young  individual. 

There  does  not  exist  a  doubt,  that  this  bone,  which  Mr  Clift 
supposed  to  resemble  the  radius  of  the  hippopotamus,  be¬ 
longs  to  a  small  variety,  or  to  a  young  individual  of  the  genus 
Elephant ;  and  what  is  still  more  remarkable,  that  it  bears  a 
nearer  resemblance  to  certain  fossil  varieties  of  that' genus,  e.  g. 
the'fossil  elephant  so  common  in  the  valley  of  the  Arno,  than  to 
either  of  the  living  species.  The  New  Holland  fossil,  if  the  bone 
of  a  full  grown  individual,  which  is  doubtful,  would  have  be¬ 
longed  to  an  animal  one-third  smaller  than  the  ordinary  Asiatic 
elephant ;  but,  as  the  epiphyses  are  broken  off,  it  is  difficult  to  pro¬ 
nounce  with  certainty  as  to  the  age  or  size  of  the  elephant  to  which 
the  fossil  belonged, — suffice  it  to  repeat,  that  it  is  the  bone  of  an 
elephant,  a  fact  of  considerable  interest  as  connected  with  the  re¬ 
cent  geological  revolutions  of  the  great  Australasian  Continent. 

I  presume  it  was  this  specimen  that  gave  rise  to  the  supposition 
which  I  have  seen  mentioned  in  some  of  the  periodicals  of  1831, 
that  bones  of  the  dugong  had  l)een  discovered  in  the  caverns  of 
Wellington  Viilley,  with  remains  of  land  animals,  arising  from 
the  circumstances  that  the  fossil  in  question  bears  a  slight  resem¬ 
blance  to  the  upper  part  of  the  radius  of  the,  dugong  ;  ,but,  in 
addition  to  the  difference  of  size, — the  fossil  possessing  three 
times  the  dimensions  of  the  radius  of  the  dugong, — it  offers  all 
the  characters  of  the  bone  in  the  elephant  to  which  I  have  re¬ 
ferred  it,  without  one  of  the  characters  of  the  radius  of  the 
dugong,  if  we  except  perhaps  the  flattened  form  observable  in 
the  latter  towards  its  upper  extremity. 

Conclusion. 

From  the  foregoing  comparison  of  the  fossil  bones  of  the 
caverns  of  Wellington  Valley,  results,  I4/,  that  they  belong  to 
at  least  nine  different  animals,  viz. 

Dasyurus,  or  Devil  of  the  Colonists,  one  species. 

Hypsiprymnus,  or  Kangaroo  Rat,  one  species. 

Macropus,  of  Kangaroo  Proper,  three  or  four  species. 

Halmaturus,  two  species*. 

•  The  elegant  or  banded  Kangaroo  of  authors  belongs  to  the  genus  Hal- 
maturus. 

X  2 
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Phascolomys,  or  Wombat,  one  species. 

’‘"'  Elephant,’ one  species.  •'  , 

t)  i;  lIKii  'I,  111  .ri.  ■  j;i  II. >i' 

That;ofi  these  nine  animals  only  two  species  of  kangaroo 
do  not  differ  in  their  anatomical  characters  from  species  inhabit¬ 
ing  tile  same  continent ;  I  wliereas  there  is  reason  to  suppose  tliat 
die  seven  remaining  species  differ  from  all  those  hitherto  known 
to  zoologists,  and  that  some  of  them  belong  to  extiiKt  species.  ji 
.Sid,  iThat  with  «  single  exception,  all  the  genera  to  which  tlK'se 
fossils  ace  referable,  are  mow  found  inhabiting  the  Australasian 
Continent,  «  remarkable  coincidence  with ; die  fossil  animals  of 
the  same  geological  epoch  in  Europe,  where,  with  few  excep- 
tions,  the  animals  which  have  been  found  in  what  have  been 
called  Diluvial  Deposits,  ;belong  to  genera  still  inhabiting  our 
countries.^ti;ij^  *,,1]  j:,  »  ’  .  ■>  ;  iijith 

4if/<i,iXhat  the.  elephant  was  au .  inhabitant  of  Newr  Holland 
at  no  very  remote  jicriod,  as  it  appears  to  have  been  not  only  of 
every  part  of  the  Old  World,  but  of  the  American  continent)!  * 
In  addition  to  the  bones  contained  in  Professor  Jameson's 
collection,  I  have  since  examined  those  sent  to  the  Geological 
Society  of  London,  which  belong  to  the  same  animals,  with  the 
exception  of  a  cervical  vertebra  of  a  large  animal,  little  inferior 
in  size  to  a  large  deer,  the  extraordinary  form  of  wltich  has  not 
enabled  me  to  refer  it  any  known  genus. 

Although  I  have  attentively  examined  these  several  fossils, 
•  I  have  not  been  able  to  discover  any  trace  of  gnawing  of  carni¬ 
vorous  animals,  or  of  erosion  produced  by  the  motion  of  water 
in  conjunction  with  pebbles  and  rolled  stones,  as  are  frcxiiient  in 
the  fossil  bones  of  our  European  caverns.  .j, 

PaXis,  January  1832.  , 
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Analysis  of  the  Vibration  o/*  Wires.  By  Edward  Saxg,  Esq. 
Teacher  of  Mathematics.  Communicated  by  the  Author. 

During  die  past  summer,  Mr  Addams  exhibited,  in  this  city, 
A' variety  of  interesting  phenomena  connected  with  vibration. 
Not, the  least  remarkable  of  these  was  one,  first  pointed  out,  I 
believe,  by  Dr  Wollaston,  that  of  the  formation  of  elegant  tra¬ 
jectories  by  the  lateral  vibrations  of  a  wire.  Unaware  of  the  ex- 
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j;  fi.  ■  t  MU'. I'  .•'Ml*  I 

istcncc  of  any  regular  investigation  of  their  nature,;^  submitted 
them  to  a  strict  analysis,  in  the  course  of  which  I  was  led  to  a 
variety  of  interestiog  coaclustona.MdiKluoed  by  the  results  o#‘this 
investigation  toreiect  the  round  wire  and  to  substitute  rtotangu- 
lar  prisms  of  various  degrees  of  flatness,  I  was  delighted  %t  obtain¬ 
ing,  both  theoretically  and  experimentalivi  many  algebraic  curves 
remarkable  alike  for  their  beauty  and  for  their  curious  peoperties. 

If  a  slender  steel  bar,  fixed  at  one  eml,  and 'having 'a  small 
polished  ball  attached  to  the  other,  be  thrown  into  a  stole  of  vi- 
bration,  the  image  of  a  luminous  object,  seen  by  reflection  from 
the  surface  of  the  ball,  is  observed  to  descrilie  certain  beautiful 
curves,  which  either  lie  nearly  in  one.  plane,- or  are  curves‘'of 
double  curvature,  according  as  the  wire  is  straight  or  blnt.  'I'I 
shall  prweed  first  to  consider  the  motions  of  the  straight  wire-. > 

I  Let  the  origin  of  co-ordinates  be  placed  at  the  fixed  extrenhity 
of  the  wire,  the  axis  jb  coinciding  with  the  position  of  rest ;  '  and 
suppose  that  the  free  V"' 

extremity  is  drawn  a-  E 

fflde  from  s  by  a  dis-  ‘  .uuili/I' 

tance  e,  measured  in  a  ^  -y  *  ' 

direction  making  with  ' 

X  the  angle' If  EF  t  i  I  m  .  ^  .!  .  n  • 

represent  a  transverse  ^  V  ' 

section  of  the  wire,  O  /  ‘ 

being  its  centre  of  po-  i-Aiu-  i  .  *  /•■i  ^I'h,  i.-  i.l  ioiiPTvwh' 
sition  OX  and  OY  pa-  I  miii!. 

rallels  to  the  axes  X  •  ■  .i 

and  Y,  andOG  thedi-  •  'V  u.  t.,  .■* 

rection  of  deflection :  OH  will  be  the  axis  of  torsion  of  that  sec¬ 
tion  of  the  wire. 

I  being  any  element  of  the  section,  the  compression  upon  it 
will,  clearly,  be  proportional  to  cbeittg  some  ftint- 

tion  of  z  depending  on  the  nature  of  the'ourte'nf  flexntv,  ’and 
constant  throughout  the  section  EF. 


The  force  evolved  by  this 
compression  will  thus  be  proportional  to  e  .  tzl  I  K  .  ds,  as 
being  the  element  of  the  section.  '  Now  this  force,  a!cting  ‘atthe 
extremity  of  the  lever  KI,  tends  to  rectify  the  position  of  the 
wire  by  turning  it  round  the  axis  OH ;  and  again  ^conceived  as 
acting  at  the  extremity  of  the  lever  IL,"it  tends  to  turn  the 
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wire  roiind  OG-  as  an' axis  of  torsion.  These  two  forces,  esti- 
mated  as  acting  on  the  extremity  of  the  wire,  may  thus  be  tc* 
presented  by  eQz  .  dz  .  IK^ ds  and  e@z  ,4^  .  IK  .  IL  . 
Hence  the  aggregates  of  all  such  forces  occasioned  by  elements 
of  the  section  E  F,  are  '  ‘  '"<i 

'  ■  nil 

Force  {xirallel  to  GO,  c  .  0i'  .  </s  .  X  .  IK*  .  ds,  ^  ^ 

. to  HO,  e  &z.dz.^.  IK  .IL.d^;  , 

and  thus  the  whole  force  urging  the  extremity  of  the  wire  to 
return  in  the  direction  G  O  is  e  .J*.  &z  .  dz  .  "z  .  IK*  .  ds ; 
while  the  entire  disturbing  force  acting  in  the  direction  H  O  is 
ej'&z  .  ds  .  X  .  IK  .  IL  .  ds. 

Or,  since  I K  =  .r  cos  i?  +  ^  sin  <p ;  I L  =  —  a:  sin  +  ?/  cos  (p, 
these  forces  are, 

In  the  direction  GO, 

e  J*®  z  .  dz  .  2  (j?  cos  (p  +  y  sin  ip)*  d  s. 

In  the ‘direction  HO,  • 

s  .  d  s  .  X  (j:  cos  <p  +  ^  sin  p)  ( —  j  sin  ^  ^  cos  <p)  d  s. 

If  for  (p  we  substitute  p  obtain  for  the  value  of  the 

rectifying  force  pertaining  to  a  direction  at  right  angles  to  the 
former, 

Q  z  ,  d  z  .  X  ( —  jc  .sin  p  +  y  cos  pf  d  s, 
which,  added  to  the  former,  gives  the  constant  amount 

eJ^Qzdz  .x{x^+if)ds-, 

and  thus  we  arrive  at  this  very  remarkable  conclusion,  that  the 
sum  of  the  rectifying  forces  pertaining  to  two  directions  at  right 
angles  to  each  other  is  constant  for  the  same  wire.  Whenever, 
then,  the  stiffness  in  one  direction  is  a  minimum,  that  in  the 
perpendicular  direction  is  a  maximum. 

Let  us  inquire,  indeed,  for  the  directions  of  greatest  and  least 
rigidity.  Differentiating  the  expression  for  the  redressing  force, 
p  being  regarded  as  the  primary  variable ;  supposing  that  ^  is 
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its  peculiar  value  ia  the  case  of  miaimum  or  maximum  rigidity  ; 
and  equating  the  diiferendal  to  aero,  we  obtain  ,,  . 

yQZ  .  dz  .  s  (a* cos ♦  sin  ♦)  (—  a- sin y  cos  <l») '±=  0  ; 

'  ''  >  '  •  ;•>  ,  ,  r 

but  this  is  just  the  value  of  the  disturbing  forc^  l^longing  to 

the  direction  <I>,  so  that,  when  the  wire  is  deflected  either  in  the 
direction  of  least,  or  in  that  of  greatest,  rigidity,  it  returns 'di¬ 
rectly  to  the  position  of  rest,  ami  its  extremity  oscillates  in  a 
straight  line.  This  property  aids  us  in  detecting  the  directions 
of  greatest  and  least  flexibility. 

Extracting,  from  the  above  equation,  the  value  of  «I>,  we  ob- 


^  i  .  Qzdz'Z  .  X yds 

•  <i>  =  itan-‘  - . 

/  .  QzdzX  —  y^)  d s 


Now  this  expression  never  can  become  imaginary ;  every  elastic 
wire,  therefore,  has  one  direction  of  greatest,  and  anotlier  of 
least  flexibility,  these  two  being  at  right  angles  with  each  other, 
■a  ^  ^  ' 

since  <l»,  4>  -p  -  ,  <i>  -|-  <i>  +.-^,  &c.,  all  the  roots  of  the  above 

equation  pertain  only  to  two  such  hues.  In  that  case,  indeed, 
when  both  J*.  &z  .  dz  ."S, .  xyds  and J^&  zdz  X  {x*  —  y^)  d  s 

arc  zero,  the  value  of  <i>  would  become  indeterminate,  and  the 
wire  would  become  equally  flexible  in  all  directions.  ’ 

In  order  that  X  and  Y  may  be  the  directions  of  greatest  and 

least  flexibility,  tan2<p  must  be  zero,  whence ^0  zdz,  zxyds  =0. 
Let  us  then  suppose  this  to  be  the  case,  and,  for  abbreviation’s 
sake,  put  J^Q  z  .  dz  n  ds  =  A‘,  .  dz'zy^  ds=.^’.,  A 

being  supposed  less  than  B;  the  redressing  force  pertaining  to  the 
direction  <p  will  then  be  c(Acosip®-f-  B  sinip*),  and  the  disturb¬ 
ing  force  pertaining  to  the  same  direction  e  (B  — A)  sin  f  cos  (p. 

These  forces  decomposed  into  others  parallel  to  the  axes  X 
and  Y,  and  collected,  become 

Force  in  the  direction  X,  —  A  .  e  cosP ; 

Force  in  the  direction  Y,  —  B  .  c  sin  f. 
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Bilfr  eos^  is  the  distance  of  the  extremity  of.  the  wirci  from 
the  plane  YZ  i  e  sin'^i  its  distance  from'  Uie  plane  XZ ;  where¬ 
fore  the  tendency  of  the  ball  to  return  to  either  of  these  planes 
is  just  proportional  to  its  distance  from  it.  The  vibrations, 
therefore,' parallel  to  the  directions  of  greatest  and  least  flexibi- , 
lity  are^'each  of  them  separately,'  isochronous,  and  go  on  witb^f 
out  any  mutual  disturbance.  u.m  ,  <  qfno 

Were  the  elasticity  of  the  wire  perfect,  the  ball  would  reach, 
at  each  nbration  in  the  direction  X,  to  a  constant  distance  from 
the  plane  Y  Z  ;  and  at  each  vibratiou  in  the  direction  Y,  to  ano-  j 
then  distance,  also  constant  from  the  plane  XZ.  The  wlwle 
trajectory  would  thus  be  included  in  a  rectangle,  with  its  sides 
parallel  to  the  directions  of  greatest  and  least  flexibility.  F  rom 
the  imperftiction,  however,  in  the  elasticity  of  all.  wires,  tire  di¬ 
mensions  of  that  rectangle  gradually  contract.  Its  shape  evea 
is  subjected  to  a  variation,  depending  on  the  means  which  have  i 
been  employtxl  to  flatten  it:  if  tlie  wire  has  been  filed,  the  rec- 
tangle  rapidly  becomes  elongated  in  the  direction  of  greatest 
flexibility ;  but  if  it  has  first  been  drawn  nearly,  to  the  required 
.'^hape,  .and  then  adjusted  by  hammering,  this  elongation  becomes 
almost  imperceptible. 

If  T  and  U  represent  the  times  of  vibration,  a  and  d  tlie  ex-i 
trerae  distances  of  evagation  in  the  directions  X  atwl  Y,  the  po¬ 
sition  of  the  ball  at  any  instant  will  be  given  by  the  equations 

■w/  ,  OT  (f  —  r)  1 

O'  =  a  cos  y  —  b  cos — - -  , 

the  time  t  commencing  when  the  ball  is  at  its  greatest  distance 
from  the  plane  Y  Z,  and  v  lieing  the  interval  between  thati 
epocii  and  the  instant  when  the  ball  has  reached  its  greatest  dis¬ 
tance  from  XZ. 

The  velocity  of  the  trajectile  at  any  instant  in  the  direction 
X  is  — «^sin^;  and  its  velocity  in  the  direction  Y, 

—  b^  sin  — ,  so  that  its  absolute  velocity  is 
i  T-  i 

If  V  he  made  zero,  the  beginning  of  the  time  t  will  correspond 
to  the  instatit  when  the  hall  is  at  the  corner  of  the  rectangle,  at 
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wiiich  epoch,  since  r  andJy  are  equal  (respectively  tou  antl^, 

the  velocity  of  the  trajectile  is  zeitx  i  Tims  the  equations  ni.lij  i  i 

■  'fj  l'j  '  '  '  '  vt  ,  ■'ait  .  .n  (i>ii >j 'Iff.  ji 

,  ,  j;  =  a  cos  >-v>  V  =  ^  cos  -pf, 

xixDi.iUi  ii  1,1  ynj.KH  otV  l£(ioiJiO(ifni|  (Htji 

represent  a  motion  caused  by  drawing  the  wire  aside,  and  then 
abandoning  it  to  the  effects  of  .its  own  elasticity,  m  which  .case 
comparative  and  absolute  magnitudes  of  a  and  6 1 are 'determined 
by  the  direction  and  extent  of  the  primitive  dedectiun  jdof  these 
the  essential  characters  of  the  trajectory  are  ^tircly  indepeft-  . 
dent  But  if  an  impulse- be  given  to  the  i  wire  at 'the  instant 
of  its  discharge, ^  the  time  vihas  some <  finite  magnitude,^ upon 
which  the  shape  of  - the  curve  essentially  depends.  i>!  On  account, 
however,  of  tire  imperfections  to  which  ail  adjustments  are  liabk, 
it  wdll  be  seen  that  v  passes  gradually  through- every  assignable 
value;  and' thus  all  the  varieties  of  tlte'tnqectory  described  by 
a  given  wire  can  be  exhibited  by  drawing  it  aside  and  abandun- 
ingit.  >  I  olqiii-)  II 

•'For  the  delineation  of  the  curve  we  have  the  following  simple 
geometric  construction.  (  '  /  ii.h/ 

Round  the  point  of  rest  let  two  straight  lines,  whose  lengths 
are  a  and  b,  turn  uniformly  in  the  times  2  T  and  <2U  :ilet  one 
line  constantly  parallel  to  Y  pass  through  the  extremity  of  a, 
and  another  parallel  to  X  through  the  extremity  of  6;  the  in¬ 
tersection  of  these  two  lines  will  trace  out  the  curve.  *  •>'  - 

Perhaps  a  more  convenient  construction  may  be  as  follows. 
Having  formed  a  rectangle,  whose  sides  AB  and  BC  are  2  a 
and'26;  on  i these  two  sides  as  '  ;ii-ioi  u.i 

diameters  describe  two  semicircles, 
and  divide  each  of  the  semicir- 
cumferenccs  into  equal  parts, 
their,  numbers  being  as  T  :  U ; 
from  the  points  of  section  draw 
lines  parallel  to  the  sides  of  the 
rectangle,  thus  dividing  it  into  a 
multitude  of  minute  spaces.  Then, 
beginning  at  the  comer  of  any 
one  of  these,  trace  a  line  to  its 
opposite  corner,  thence  to  the  op¬ 
posite  corner  of  the  next,  and  so  on,  until,  having  reached  the  ex- 
2 
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treme  boundar\/ the  line: must  be  reflected  from  some  one  side 
of  the  rectangle  ABCD;  the  curve  line  thus  indicated,  is  the 
trajectory. 

Did  we  attempt  to  find  the  algebraic  equation  of  the  curve  by 
eliminating  t  from  its  phoronomic  equations,  we  would  be  ar¬ 
rested  at  once  by  transcendental  expressions ;  yet  on  the  assurap. 
tion  of  particular  values^ for  T  and  U,  these  disappear,  and  the 
equations  become  finite.  I  shall  examine  only  the  two  most 
remarkable  cases.  "  ip  • 

First,  let '  us  suppose  that  the  wire  is  equally  flexible  in  all 
directions,  in 'which  case  A  =  B,  and  since  AT*  =  BU?, 
T  =  U.  •  The  equations  of  the  curve  then  become  'i 

I  •  I  .1  vt  Zf  (t —  o) 

A’  =  a  cos  ;  tj  =  b  cos  — — -  ■ 

M  U  U  '!'■ 

If  from  these  we  eliminate  t,  we  obtain,  after  all  the  reductions, 

b^ —  SaoA-^cos—  -b  =a*6-^sin  jy ^  ^ 

an  equation  at  once  recognised  as  belonging  to  the  ellipse."  The 

form  of  this  curve  depends  mainly  on  the  value  of  ^  V 

may  therefore  examine  its  most  important  varieties  by  attribut¬ 
ing  to  V  successive  values  from  O  to  U. 

Whenf' V  is  made  zero,  the  equation  takes  the  form  bx  —  ay., 
which  belongs  to  one  diagonal  of  the  containing  rectangle. 
When  »'=  ^  U,  the  equation  becomes  A®  -f  «*  ^*  =  d*  J*, 
which  is  that  of  an  ellipse  whose  axes  are  9.  a  and  26, ‘and 
which  touches  the  four  sides  of  the  rectangle  at  their  middle 
points  Lastly,  when  o  =  U,  the  equation  is  converted  into 
bx  —  '—‘ay.,  which  belongs  to  the  other  diagonal  of  the  rect¬ 
angle.  If,  then,  a  wire,  which  is  equally  flexible  in  all  direc¬ 
tions,  be  drawn  aside,  and  then  let  go,  its  extremity  will  de¬ 
scribe  a  straight  line ;  but,  if  any  lateral  impulse  be  communi¬ 
cated  to  it,  its  extremity  will  describe  an  ellipse. 

Perfect  equality  in  stiflhess  being  unattainable,  we  have  next 
to  inquire  into  the  effects  of  a  minute  deviation  from  it.  For 

this  purpose,  suppose  that  T  =  U  n  being  a  very  large 

n 

number.  The  trajectile  setting  out  from  the  corner  A,  crosses 
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the  rectangle  towards  C,  but  reaches  the  side'  CD  previous  to 
its  reaching  BC,  by  the  time  —  The  curve  must  therefore 

°  VIOt->3|fii 


rt'och  B  C  'at  a' ’distance  from  C,  dennted'by  b'\et-.^  "tea^^g 

It;  (I . h  jO  ‘q  I  '11^1:1 

tkis  point  of  contact,  the  trajectile  will:  reach  the  side  AD  at  a 

I  2 

distance  from  A,  denoted  by  b  ver  — .  In  this  way  the 

i-ijp  ff  i|  H  .  ;d  1,1 

Straight  line  is  slowly  converted  into  an  ellipse,  which  goes  on 
dilating  itself  until,  when  the  number  of  vibrations  has  amount¬ 
ed  to  ^  «,  the  points  of  contact  have  reached  the  middles  of 
the  sides  of  the  rectangle.  After  this,  the  ellipse  slowly  col¬ 
lapses,  and  at  last  merges  into  the  straight  line  DB;  thus  ex¬ 
hibiting  all  the  phases  that  were  obtained,  by  supposing  v  to 
pass  through  all  values  from  O  to  U.  From  this  position  the 
ellipse  again  gradually  expands,  the  points  of  contact  returning 
along  the  sides  of  the  rectangle ;  but  there  is  this  remarkable 
distinction  between  the  motions,  that  the  movement,  which  was 
at  first  sinistral,  has  now  become  dextral. 

When  there  is  any  considerable  disparity  between  the  stiff¬ 
ness  of  the  wire  in  the  two  principal  directions,  there  is  no  dif¬ 
ficulty  in  recognising  them.  A  careful  attention  to  the  pheno¬ 
mena  above  described,  enables  us  to  detect  them,  however  small 
the  difference  may  be.  The  directions  of  greatest  and  least 
flexibility  evidently  bisect  the  angles  made  by  the  crossing  of 
the  two  diagonals ;  these,  then,  are  at  once  found ;  but  we  have 
yet  to  determine  which  is  the  direction  of  greatest,  which  that 
oi  least,  flexibility ;  and  for  this  we  have  only  to  notice,  that, 
the  contacts  of  the  trajectory,  with  the  two  sides  parallel  to  the 
direction  of  least  flexibility,  always  move  along  those  sides  in 
the  same  direction  with  the  motion  of  the  trajectile. 

I  Since  the  impression  which  light  makes  upon  the  retina  of 
the  eye  endures  for  about  the  fifth  part  of  a  second,  the  im¬ 
pressions  of  several  complete  circuits  must  be  co-existent.  Did 
the  trajectile  retrace  accurately  the  same  path,  that  would  ap¬ 
pear  an  immoveable  ellipse  of  light;  but  since  at  each  new  re¬ 
volution  it  departs  a  little  from  its  former  course,  the  aggregate 
line  must  receive  continual  accessions  on  the  one  side,  while  the 
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traces  on  the  other  are. gradually  dying  away;  and  thus, the 
line  appears  to  move  gradually  onwards. 

Although,  in  wdinary  cases  of  vision,  the  light  which  conti¬ 
nually  enters  the  eye  cause  no  increase  of  brilliancy,  the  im. 
pression  of  the  final  brightness  is  not  instantaneous.  If  an  6b. 
ject  be  viewed  for  a  time  less  than  sufficient  for  the  attaihni^t 
of  this  final  brightness,  the  intensity  of  the  impression  mBst\^ 
pend  on  the  duration  of  the  glance,  as  well  as  on  the  natural 
brilliancy’of  the  object.  Wherever,  then,  the  trajectile  moVes 
more  slowly,  the  impression  of  its  path  must  be  more  vivid; 
since,  from  a  given  length  of  the  curve,  a  greater  quantity'of 
light  is  sent  into  the  eye.  The  aggregate  brightness  of  tlie 
whole  line  making  up,  as  it  were,  that  of  the  ball  when  viewed 
at  rest,  the  optical  illusion  is  irresistible — that  the  matter  of  the 
line,  unchanged  in  quantity,  is  merely  subjected  to  a  variation 
in  its  arrangement. 

The  five  varieties  of  Fig.  1.  show  the  successive  appearances 
of  this  curve  at  four  equal  intervals  of  time ;  the  variation  in 
the  thickness  of  the  lines  is  intended  as  a  faint  indication  of  the 
varying  brilliancy  of  the  actual  appearance. 

When  the  direction  in  which  the  ball  is  drawn  aside  makw 
equal  angles  with  X  and  Y,  the  whole  curve  is  included  in  a 
square ;  and  the  ellipse,  at  its  greatest  width,  becomes  a  perfert 
circle.  In  this  case,  the  axes  of  the  ellipse  do  not  vary  in  di- 
rection,  but,  as  is  shown  in  Fig.  lie  always  along  the  two 
diagonals.  '  t  n 

The  beauty  of  the  trajectory  described  by  the  extremity  of 
the  round  wire,  arises  chiefly  from  this  circumstance,  that  its 
successive  traces  lie  very  close  together,  and  that  the  eye  has 
thus  sufficient  time  for  studying  and  comprehending  its  foriu. 
Were  the  distance  between  these  traces  perceptible,  the  eye 
would  be  perplexed  by  the  rapidly  changing  and  intricate  form 
of  the  curve ;  and,  instead  of  pleasure,  we  would  have  the  fa¬ 
tigue  of  an  unavailing  attempt  to  follow  out  its  mazes.  '  Rffli- 
dom  compressions  of  the  wire  can  hardly  produce  any  fine  ef¬ 
fect  ;  but,  when  the  times  of  vibration  have  lieen  carefully  ad¬ 
justed  to  some  simple  ratio,  other  curves,  more  surprising  cer¬ 
tainly,  and  perhaps  more  beautiful  than  the  ellipse,  arc  exhibit¬ 
ed.  I  shall  examine  minutely  only  one  of  these. 
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When  the  times  of  vibration  of  the  wire  are  adjusted  in  the 
ratio  of  2  to  1 ,  the  general  equations  of  the  curve  become 

a;=:acos~,  6  cos  — _ 

when  t  is  eliminated  from  these,  we  obtain  for  the  algebraic 

■•O  lli  A  , 

equation  01  the  curve 

^Klii:  ,  1-  ’f  ■  ■>1 

+  h  cos  ^  j  +  4*  (a*  -  2  r=  a®^e*  4*  +.  4  4  x^y  cos  ^  j 

which  belongs  to  a  continuous  curve  of  the  fourth  order. 

:J  •  ’  * ‘1  ^ 

If  the  adjustment  of  the  wire  be  perfect,  the  form  of  the 
curve  will  continue  unaltered  until  the  vibrations  die  away ; 
but  if  the  adjustment  be  slightly  defective,  the  line  will  gra¬ 
dually  exhibit  every  form  obtained,  by  supposing  t>  to  vary  from 
zero  to  U. 

On  assuming  z=  0,  the  equation  becomes 
a'{b-\-y)  =  Zha*, 

which  is  that  of  a  common  parabola  passing  through  A  and  11, 
anti  touching  C  D  at  its  middle.  If  we  suppose  t>  =  ^  U,  the 
equation  becomes 

a*ij  =  4  4-a’*(a*  — a'*), 

which  is  that  of  a  knot  of  the  fourth  order,  touching  AD  and 
BC  at  their  middles,  and  passing  twice  through  the  origin. 
Lastly,  if  we  supjiose  v  =  U,  the  equation  is  converted  into 
a* \b — y)  =  Qbx*, 

which  belongs  to  a  parabola  passing  through  C  and  D,  and 
touching  AB  at  its  middle. 

The  five  varieties  of  Fig.  3.  represent  the  appearance  of  this 
curve,  when  r  =  0,  ^ U,  ^  U,  |U,  and  U. 

^  No  circumstance  connected  with  this  subject  was  so  unex¬ 
pected  as  the  formation  of  the  common  parabola.  The  object 
which  I  first  proposed  for  my  amusement  was  the  explanation 
of  the  change  from  the  sinistral  to  the  dextral  movement,  as 
exhibited  by  the  round  wire.  Having,  for  this  purpose,  inves¬ 
tigated  the  general  equations  of  the  motion,  I  was  naturally  led 
to  inquire  what  would  be  the  effects  of  supposing  T  and  U  to 
bear  other  ratios  to  each  other  than  that  of  equality.  The  sim¬ 
plest  of  all  these,  that  of  2  :  1 ,  gave,  for  the  form  of  the  trajec¬ 
tory,,  the  common  parabola.  The  hope  of  seeing  this  exhibited 
by  the  wire  itself,  led  me  to  employ  flat  bars.  Highly  gratified 
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by  the  exact  resemblance  between  the  curves  which  I  had 
traced  on  paper,  and  those  exhibited  by  the  motion  of  the  bail, 
I  observed  other  varieties  of  tlie  general  curve,  aixl  found,  in 
the  exact  agreement  of  all  the  phenomena,  another  confirmation 
of  the  generally  received  law  of  the  elasticity  of  springs.  ii  It  is 
needless  to  give  the  analysis  of  any  other  varieties;  sufBceiit 
that  I  have  delineated  a  few  of  the  more  beautiful,  and  indi- 
cated  the  proportions  from  which  they  spring.  o  cy 

Hitherto  I  have  only  s]X)ken  of  vibrations  performed  by  the 
whole  length  of  the  wire,  but  it  is  well  known  that  these  are 
frequently  accompanied  by  vibrations  of  its  aliquot  parts.  The 
centre  of  a  smaller  trajectory,  described  in  less  time,  is  then  car¬ 
ried  along  the  principal  curve.  T'he  complex  curve  thence  re- 
suiting,  bears  the  same  relation  to  these  trajectories  that  the 
epicycloid  bears  to  the  circle;  its  general  phoronomic  equatioos 
are,  I 


i 

('  t  —  u'\ 

k  1  /  / 

^  nt  — 

X  z 

=  a  cos  \ 

^  T  > 

1  +  a  cos^ 

(  t  — 1'> 

{  lit - \ 

y 

—  b  cos 

^  +  6'  cos 

not 

merely 

possible  that  the 

fundamental  vibrations 

may  be  accompanied  by  a  set  of  secondary  ones;  these  also 
may  have  their  secondaries,  and  so  on ;  the  equations  of  the 
complex  curves  being  obtained  by  annexing  new  terms  of  the 
forms, 

a  cos^w - ^ - j  and  tr  cos^tr - 

to  the  above  expressions. 

On  account  of  the  great  number  of  arbitraries  which  enter 
into  such  equations,  the  variety  of  the  curves  produced  by  t^e 
same  wire  is  endless.  In  order  to  their  perfect  exhibition,  the 
wires  must  be  much  elongated.  Those  produced  by  the  round 
wire  are  by  far  the  most  beautiful :  the  complexity  of  the  oUiers 
prevents  the  eye  from  catching  their  entire  shape.  Were  the 
subject  of  sufficient  importance,  it  would  be  easy  to  examine 
the  nature  of  these  epicycloidal  curves.  It  may  already  have 
appeared,  indeed,  sufficiently  trivial  for  the  calculus  that  has 
been  applied  to  it ;  yet,  when  it  is  considered  that  it  is  almost 
the  first  case  of  complex  vibration  which  has  yielded  to  a  strict 
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analysis,  and  that  it  may  ultimately  lead  to  a  knowledge  of  the 
more  intricate  acoustic  phenomena,  I  may  be  pardonetP'the 
having  pushed  to 'such  an  extent  a  mere  exercise 'for  ■  aniuse- 
n,ent.  '  '  ''  t  oil 

The  whole  of  these  corves  can  be 'delineated  on  paper  by 
means  of  a  very  simple  apparatus of- this"!  intend  to  ^e' a 
description  at  an  after  time;  and,  at  least,  this  benefit  has' arisen 
from  the  investigation,  that  it  has  led  to  the  invention  of  an'  ef¬ 
fective  parabola  and  ellipto-graph,  suited  to  the  description  of 
minute  curves.  "i'' 

To  those  who  are  conversant  with  such  investigations,  it  will 
at  once  appear  that  a  similar  analysis  would  apply  to  the  mo¬ 
tion  of  the  mast-head  of  a  ship,  and  that'  that  point  describes, 
when  the  vessel  both  pitches  and  rolls,  some  one  of '  these  tra¬ 
jectories.’  ■ 

I  have  next  to  proceed  to  the  investigation  of  the  nature  of 
curves  described  by  the  extremities  of  bent  wires ;  but  this  I 
shall  defer  till  another  opjjortunity. 

32,  St'Asdrew’s  Sqitabe,  \ 

October  15.  1831.  J  ■  >  r  > '  ■' 


On  the  Uniform  Permeability  of  all  known  Substances  to  the 
Magnetic  Iifluence,  and  the  Application  of  the  fact  m  En¬ 
gineering  and  Mining,  for  the  Determination  cf  the  Thick¬ 
ness  of  Solid  Stibstances  not  otherwise  Measurable.  By  the 
Rev.  William  Scoresbv,  F.  R.  S.  Lond.  &  Fdin.,  Corres¬ 
pondent  of  the  Institute  of  France,  &c.  &c.  Communicated 
by  the  Author. 

The  general  permeability  of  solid  substances  by  the  magne¬ 
tic  influence,  is  a  fact  so  extensively  accredited,  as  to  be  acted 
upon  by  all  practical  men  who  make  use  of  the  compass ;  but 
I  am  not  aware  of  any  series  of  experiments  having  been  pro¬ 
fessedly  undertaken,  to  ascertain  whether  this  permeability  be 
at  once  universal,  and  uninterrupted  or  unlimited.  The  re¬ 
sults  of  experiments  undertaken  with  the  view  of  determining 
these  particulars,  will,  I  apprehend,  go  far  to  shew,  that,  of  a 
vast  number  and  variety  of  bodies  in  which  experiments  have 
yet  been  made,  not  even  excepting  iron  in  all  its  states,  condi- 
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lions,  and  coinbinations,  all  are  perfectly  |)eruieable,  and,  as  it 
were,  quiie  transparent  to  the  magnetic  influence.  And  if  so, 
we  have  a  strong  probability;  by  sintple  inference,  that  every  sub¬ 
stance  in  nature  is  equally  permeable.  *' 

In  regard  to  substances  not  ferrugtnous^  a  great  variety  has 
beentsubjected  to  trial,  and  these  of  various  solidity,  condition, 
and''thicknes»;  but  in  no  case  has  any  jierceptible  hindcrance 
been  offered,  either  by  one  substance,  or  by  a  variety  of  diffe¬ 
rent  substances  in  combination,  to  the  transmission  of  the  mag¬ 
netic  influence.  The  principal  substances  to  which  my  Cx- 
'periments  have  extended,  are  stone,  wood,  and  metals  of  vari¬ 
ous  species;  brick,  earth,  water,  fmper,  leather,  hair,  feathers, 
W00I4'  plastering,  glass,  rosin,  and  also  the  skins  and  bodies  ef 
different’ animals.  The  thickness  of  the  different  substanccl; has 
of  course  been  very  various,  from  a  few  inches  to  many  feet,  or  in- 
deed  to  several  yards.  The  magnetic  influence  employed  in 
these  experiments  was  chiefly  that  of  three  pairs  of  bar-magnets 
constructed  under  my  own  direction,  a  pair  of  one  foot  (C),  a 
pair  of  two  feet  (B),  and  a  pair  of  three  feet  in  length  (A)  ;  and 
the  instruments  for  determining  the  degree  of  influence  consisted 
of  a  pocket  compass  by  Dolland,  and  one  of  Captain  Rater’s 
azimuth  or  surveying  compasses. 

The  nature  of  the  experiments  simply  consisted  in  the  oh- 
servation  of  the  angle  of  deviation  in  the  needle  of  the  comjiass, 
under  the  action  of  one  or  two  magnets,  with  different  solid  sub¬ 
stances  successively  interposed  between  the  magnets  and  the 
'  compass;  and  then  comparing  the  deviation  so  obtained  with 

the  deviation  produced  at  an  equal  distance,  and  in  the  same 
I  direction,  when  nothing  solid  was  in  the  line  of  the  attrac¬ 

tion.  And  in  all  cases  the  corresponding  deviations  at  equal 
distances,  were  precisely  the  same,  whether  there  was  a  mass  of 
stone,  wood,  earth,  or  other  substance,  though  of  several  feet  in 
thickness  interposed,  or  whether  there  was  nothing.  Thus 'the 
smaller  magnet  being  placed  at  13|  inches  from  the  com¬ 
pass,  in  'the  line  of  the  west  point  (that  is,  at  right  angles  to 
th«!*lndgtieflt}‘tlieHdian)’'pi'odat‘ed  'k  deviation  on  the  needle  of 
35*;  but  tvhen  a  large  mass  of  ivory  J  a  Idf  of  books,  b  thfek 
block  of  fossil  wood,  an  electrophorus  contained  in  a  ttfl’hed 
iron  case,  first  in  its  neutral  condition,  and  then  excited,  with  a 
variety  of  other  solid  substances,  were  successively  interposed, 
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the  deviation  was  precisely  the  same. .  In.  like  manner  when  the 
interposed  substances  consisted,  of  ^nlls  cmnposed'i of,  various 
materials,  or  large  blocks  of  stone  of  many  tons  i  in  , weight,:  the 
results  were  equally  conclusive  that  the  solid  substances,  though 
placed  in  the  most  likely  mode  to  interrupt  the  attraotion*rif 
diat  were  possible,  had  no  influence  whatever. 

This  fact  being  verified  in  a  great  variety  of  bodies' not 
ferruginous,  it  next  became  an  object  to  ascertain  the  effect  of 
interposed  iron.  As  iron  in  its  metallic  state,  however,  does  not 
occur  under  circumstances  at  all  likely  to  interfere  with  the  ap¬ 
plication  of  the  magnetic  influence,  designed  to  be  made  by  tliis 
paper,  my  observations,  in  the  present  instance,  will  be  chiefly 
confined  to  the  influence  of  such  ferruginous  substances,  on 
transmitted  magnetism,  as  may  possibly  be  encountered  in  tun¬ 
nelling  or  mining  operations.  It  is  only,  indeed,  on  a  very 
small  scale  that  I  have  had  opportunity  of  making  experiments 
on  iron  ores — the  specimens  of  these  ores  to  which  I  could  have 
access  in  this  place,  being  chiefly  merely  cabinet  specimens. 
They  may  serve  to  shew,  however,  that  no  difficulty  whatever  is 
to  be  apprehended  in  practical  operations  from  the  occurrence  of 
iron  ores ;  but  that  the  magnetic  influence  is  as  freely  transmit¬ 
ted  through  such  substances  as  through  those  not  capable  of  a 
magnetic  condition.  For  in  a  series  of  experiments  with  item 
ores  in  considerable  variety,  successively  interposed  between  a 
small  magnet  of  4^  inches  in  length,  and  a  pocket  compass,  the 
north  pule  of  the  magnet,  and  the  centre  of  the  compass  being 
8  inches  apart,  the  deviation  of  the  needle,  which  was  20°  when 
Wthing  was  interposed,  remained  uniformly,  and,  as  far  as  the 
eye  could  discern,  precisely  the  same.  The  ores  made  of 
were  from  1  to  7  inches  in  thickness,  and  consisted  of  the  fol¬ 
lowing  varieties : — Hmmatites,  iron-pyrites,  sulphuret  of  iron, 
Teitenisen,  arseniate  of  iron,  argillaceous  clay-ironstone,  spath- 
ose-iron,  compact  red  iron-ore,  micaceous  specular-iron,  kidney 
iron-ore,  and  iron-sand.  Besides  these,  three  magnetic  spe<n- 
mens  were  subjected  to  trial,  one  of  which,  a  piece  of  Frank- 
linjte,  being  interposed,  produced  an  increase  of  deviation  of  one 
degree ;  another,  a  piece  of  magnetic  iron-ore,  three  inches  in 
thickness,  being  placed  in  its  most  neutral  position,  increased 
JANUARY - MARCH  1832.  Y 
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the  deviation  also  one  degree,  whilst  anotlicr  specimen  of  tlw 
same  mineral,  highly  magnetic,  diminished  the  deviation  exactly 
the  same  quantity.  These  differences,  therefore,  do  not  affect 
the  general  conclusion,  but  merely  indicate  either  an  error  of  ob¬ 
servation  occasioned  by  the  magnetic  condition  of  the  substances 
themselves,  or  a  modified  influence  on  the  needle,  through  a 
change  in  the  magnetic  condition  of  the  minerals  induced  by  the 
proximity  of  the  magnet. 

The  facts  now  briefly  stated — indicating  the  uniform  and  uni¬ 
versal  permeability  of  solid  substances  by  the  magnetic  influence, 
suggested  the  idea  that  the  measure  of  the  magnetic  influence^'’ 
as  transmitted  through  solid  substances,  would  afford  a  mean 
of  ascertaining  the  thickness  of  substances  not  otherwise  deter-- 
minable.  For  as  the  deviation  of  the  compass  needle  under  the 
action  of  a  straight  bar-magnet,  at  a  given  distance,  and  in  a 
given  direction,  affords  a  satisfactory  indication  of  tbe  intensity 
of  the  action  of  the  magnet,  of  course  the  same  deviation  pro- 
duced  by  the  same  magnet,  under  similar  circumstances  as  to 
direction,  &c.  will  give  a  satisfactory  indication  of  equality  of 
distance. 

This,  indeed,  is  a  corollary  necessarily  resulting  from  tlie  ex¬ 
periments  already  described,  for  determining  the  uniform  per¬ 
meability  of  solid  substances  to  the  magnetic  influence,  and 
therefore  needs  no  proof.  But  still  verification  experiments 
were  necessary,  in  order  to  determine,  for  practical  pui-pos^s, 
these  two  points;  Ist,  The  degree  of  accuracy  with  which  the 
thickness  of  solid  substances  may  be  measured  by  the  observa¬ 
tion  of  deviations ;  and,  The  distance  to  which  the  magnetic 
influence  may  be  so  employed.  i 

I.  As  TO  THE  DEGREE  OF  ACCURACY  WITH  WHICH  THE  THICKNESS 
OF  SOLID  SUBSTANCES  MAY  BE  DETERMINED  BY  THE  SIETHOD 
OF  MAGNETIC  DEVIATIONS. 

It  may  be  necessary  in  the  outset  briefly  to  state,  the  dif¬ 
ferent  processes  employed  for  ascertaining  and  comparing  the 
magnetic  influence. 
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Case  I. — When  the  Distance  to  be  Measured  is  in  an  easl^and  nest 
direction:^  '  '* 

Let  W,  Fig.  1.  Plate  V.  represent  the  wall  or  septum  of  a  build¬ 
ing  or  a  mine,  lying  nearly  in  the  direction  of  the  magnetic  meri¬ 
dian,  the  thickness  of  which  is  to  be  determined.  The  compass  is 
placed  at  C,  and,  previous  to  the  application  of  the  magnet,  is 
so  adjusted  in  position,  that  the  needle  is  made  exactly  to  coin¬ 
cide  with  the  north  and  south  line  of  the  instrument.  The 
north  pole  of  the  magnet  M,  being  then  presented  to  the  com- 
pass>  on  the  opposite  side  of  the  wall,  will  repel  into  the  direc¬ 
tion  a  a<  the  north  pole  of  the  needle,  the  deviation  of  which  is 
to  ^be  carefully  noticed.  Then  bringing  the  same  magnet  round, 
and  presenting  the  north  pole  in  the  opposite  position,  as  at  m, 
it  is  moved  backward  or  forward  (in  an  east  and  west  direction 
from  the  compass)  till  the  deviation  produced  in  the  direction 
h  b,  is  the  same  as  before.  Then  the  distance  from  the  pole  of 
the  magnet  to  the  centre  of  the  compass,  in  the  latter  position, 
ought  to  correspond  with  the  distance  through  the  wall  to  the 
centre  of  the  compass ;  for  where  the  deviations  under  similar  ac¬ 
tions  are  equal  the  distances  will  be  equal. 

Case  II — When  the  Distance  to  be  Measured  ties  in  an  oblique  or 
parallel  direction,  as  to  the  Magnetic  Meridian.  • 

Fig.  2.  Plate  V.  represents  a  wall  or  septum  of  a  mine  lying  ob¬ 
liquely  to  the  magnetic  meridian.  The  compass  is  placed  at  C, 
with  the  north  and  south  line  parallel  to  the  wall,  the  needle  as¬ 
suming  the  direction  of  n,  s.  A  small  directing  magnet  is  placed 
at  D,  and  so  adjusted  as  to  deflect  the  needle  from  its  meri¬ 
dional  position  into  a  state  of  parallelism  with  the  wall.  The 
needle  is  now  made  to  coincide  exactly  with  the  meridional  line 
of  the  compass,  by  an  adjustment  in  the  position  of  the  compass, 
when,  the  magnet  being  placed  beyond  the  wall,  as  at  M, 
the  deviation,  in  the  direction  a  a,  is  observed  as  before.  Then, 
whilst  every  thing  remains  the  same,  the  magnet  is  brought 
round  to  m,  into  the  straight  line  drawn  from  the  magnet,  and 
prolonged  through  the  centre  of  the  compass,  and  adjusted  in 
distance,  so  as  to  produce  the  same  deviation,  in  the  direc¬ 
tion  bb,  which,  of  course,  gives  the  interval  as  in  the  former  ex¬ 
periment. 
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Wlien  .tlie  action  of  the  niagnet  on  the  compass  is  found  to  he 
very  small,  or  when'particular  accuracy  Is  required,  the  sum  of 
the  deviations^  produced  by  the  two  poles  of  the  magnet  M  in 
succession,  is  taken,  instead  of  the  single  deviation,  by  which 
not  only  is  the  angle  doubiedy.but  the  error  of  observation  re¬ 
duced  to  one-half.  -  -  - - p—  ;  ! 


The  first  verification  experiments,  for  ascertaining  the  degree 
of  accuracy  with  which  distances  might  thus  be  detenniied, 
using  only  ordinary  instruments,  namely,  a  pocket-com|)a8s 
and  a  twelve-inch  bar  magnet,  were  made  through  the  walls 
and  furniture,  &c.  of  my  owm  house.  This  magnet,  acting  on 
the  compass  through  a  partition  wall  of  brick  and  plastering, 
produced  a  deviation  in  the  compass  of  45°i  The  comparative 
experiment,  when  the  magnet  was  brought  round  into  the  room, 
and  placed  in  the  opposite  position  as  to  the  compass,  gave  a 
similar  deviation  at  the  distance  of  19j  inches :  the  distance 
through  the  wall  was  then  ascertained  to  be  18^  inches,  making 
an  error  of  Jth  of  an  inch,  or  j*j,th  of  the  whole  distance.  A  sinular 
experiment  was  then  made  through  a  brick  wall  and  book-case, 
filled  with  books,  when  the  comparative  experiment  gave  the 
thickness  21 1  inches,  whilst  the  real  thickness  was  found  to  be 
21 1  ;  errors  ^th  of  an  inch,  being  only  ^Tjth  pa»’t  of  the  whole 
distance.  These  results  encouraging  me  to  proceed,  I  subse¬ 
quently  made  the  experiments  contained  in  the  following  table, 
using  only  the  pocket-compass  fur  the  deviations,  and  two  pairs 
of  bar  magnets,  one  pair  (B),  of  two  feet  in  length,  and  the 
other  (C),  of  12  inches,  for  giving  the  magnetic  influence 
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Now  these  experiments,  with  ordinary  instruments,  go  far 
enough  to  prove  that  the  method  here  suggested  for  determining 
distances,  otherwise  indeterminable,  is  capable  of  a  degree  of  ac¬ 
curacy  suflRcient  to  render  the  method  practically  useful  in  min¬ 
ing  operations ;  for  we  find,  that,  with  a  small  pocket-compass, 
and  two  sets  of  bar-magnets  (the  largest  only  2  feet  in  length), 
distances  amounting  to  above  8  feet  are  capable  of  being  deter¬ 
mined  to  within  3  inches,  or  only  y’yth  of  the  whole  ;  whilst  in 
smaller  intervals  the  proportion  of  error  was  often  not  more 
than  y’jd  to  j^^^th  of  the  whole  distance. 

A  single  experiment,  however,  performed  with  the  larger 
pair  of  magnets,  and  one  of  Captain  Kater’s  azimuth  or  survey¬ 
ing  compasses,  will  be  sufficient  to  shew  that  this  method  of  de- 
termining  the  thickness  of  solid  substances,  is  capable  of  a  much 
greater  degree  of  accuracy.  At  the  station  in  which  the  Liver¬ 
pool  and  Manchester  Railway  Company  have  their  fixed  en¬ 
gines  for  drawing  carriages,  &c.  through  the  tunnels,  two  exca¬ 
vations  are  cut  in  a  solid  freestone  rock  for  the  engine  boilers.  A 
trial  was  made  to  measure  the  thickness  of  the  septum  of  freestone 
between  the  boilers,  as  a  test  of  the  degree  of  accuracy  of  which 
this  method  is  capable.  The  compass  being  placed  on  one  side,  two 
feet  from  the  outer  edge  of  the  septum  or  wall,  and  the  two  mag¬ 
nets  (B),  on  the  other  (bearing  east  from  the  compass),  the 
difference  of  the  deviations  produced  by  the  opposite  poles  of 
the  magnets  was  found  to  be  16°  20'.  The  magnets  were  then 
brought  round  to  the  west  side  of  the  compass,  when  equal  de¬ 
viations  were  obtained  at  the  distance  of  3  feet  5  inches  from 
the  centre  of  the  compass.  On  measuring  the  front  of  the  wall, 
its  breadth  was  found  to  be  3  feet  1  inch,  which,  added  to  3j 
inches,  the  distance  of  the  centre  of  the  compass  from  the  wall, 
gave  the  total  distance  3  feet  4|  inches,  indicating  an  error 
of  Jth  of  an  inch.  Being  a  good  deal  perplexed  with  the  amount 
of  this  error,  which,  on  repeating  the  experiment,  was  still  the 
same,  it  occurred  to  me,  that  the  thickness  of  the  septum,  which 
appeared  to  be  so  uniform,  might  possibly  not  be  the  same.  To 
ascertain  this,  the  lines  formed  by  both  sides  of.  the  wall  were 
projected  forward  to  the  distance  of  8  feet,  when,  instead  of 
being  parallel,  they  were  found  to  approximate  about  4  inches, 
or  an  inch  in  every  two  feet.  Hence  I  found  that  the  wall  two 
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feet  within  the  front  edge  must  be  thicker  by  one  inch  than  at 
the  edge.  This  correction,  then,  being  applied  to  the  distance 
before  measured,  gives  3  feet  5J  inches  as  the  real  distance, 
being  only  Jth  of  an  inch  different  from  the  result  trf  the  compa¬ 
rative  eKperiment— -an  error  of  only  j^^th  part  of  the  whole.  - 

II.  This,  with  many  other  analogous  results,  being  so  sa¬ 
tisfactory,  IT  NEXT  BECAME  AN  OBJECT  OF  IMPORTANCE  TO 
ASCERTAIN - THE  DISTANCE  TO  WHICH  THE  MAGNETIC  IN¬ 

FLUENCE  MAY  BE  EMPLOYED  FOR  THE  MEASURE.MENT  OP  THE 
THICKNESS  OF  SOLID  SUBSTANCES. 

For  the  satisfactory  determination  of  this  question,  howewr, 
a  number  of  distinct  and  particular  investigations  become  ne¬ 
cessary  ;  such  as  the  relation  which  may  exist  between  tlie  in¬ 
fluence  exertetl  by  different  magnets,  and  their  quality,  dimen¬ 
sions,  and  iiumlier;  with  the  law  of  the  directive  power  of 
straight  bar-magnets  at  different  distances. 

1.  In  regard  to  the  effect  which  the  qtmlity,  dimensions.,  and 
number  of  magnets  have  on  the  extent  cf  the  influence  and  the 
accuracy  of  the  results,  a  considerable  series  of  exjieriraentshavc 
been  undertaken. 

(1.)  As  to  ihe  quality  of  the  magnets,  I  can  only  give  the 
general  rc'sults  which  my  imperfect  experiments  on  this  point 
seemed  to  afford.  Magnets  constructed  of  steel  made  out  of 
the  best  Swedish  iron,  appeared  to  me,  in  each  case  where  I 
could  compare  them,  to  be  susceptible  of  the  greatest  degree  of 
power.  And  those  which  were  tempered  throughout  their 
length  (say  reduced  to  a  gold  colour  at  the  ends  and  gradually 
softer,  or  down  to  a  blue  in  the  middle),  were  more  powerful 
than  others,  which  were  only  hardened  at  the  poles. 

The  latter  result  may  be  considered  as  fully  established,  being 
in  accordance  with  all  previous  experiments  by  Coulomb,  Biot, 
Kater,  and  other  inagneticians  ;  but  the  former,  as  to  the  effect 
of  the  quality  of  the  steel,  I  state  hesitatingly,  because  of  its 
being  at  variance  with  the  conclusions  of  different  careful  expe¬ 
rimenters. 
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(2.)  The  comparative  directive  powers  of  magnets  of  different 
dimensions  was  more  carefully  and  fully  investigated. 

a.  As  to  the  thickness  of  bars  in  other  respects  the  same,— 
A  set  of  straight  bars,  kindly  furnislied  me  by  Mr  Abraham  of 
Sheffield,  made  out  of  the  same  mass  of  steel,  and  tempered  in 
a  similar  manner,  being  of  the  same  length  and  breadth,  but 
differing  as  to  thickness,  afforded  a  satisfactory  apparatus  for 
the  determination  of  this  point.  These  bars  were  five  in  num- 
ber,  each  twelve  inches  long  and  one  inch  broad,  arid  of  the  se¬ 
veral  thicknesses  of  0.55,  6.28,  0.20,  0.14,  and  0.08  inch. 

Each  bar  being  successively  placed  between  the  different  poles 
of  a  pair  of  good  two  feet  bar-magnets,  was  magnetized,  first, 
after  the  manner  of  JEpinus,  and  then,  after  their  directive  force 
had  been  tried,  by  Michel’s  method, — a  single  stroke  of  a  power¬ 
ful  horse-shoe  magnet  being  made  from  end  to  end  of  the  series, 
— when  the  following  results  as  to  their  action  on  a  compass  at 
the  distance  of  eighteen  inches,  and  in  the  direction  of  the  west 
point  of  the  compass,  were  obtained  : — 


Comparing  the  last  three  columns,  it  would  appear  that  tlie 
bars  being  magnetized  beyond  saturation,  were  not  able  to  re¬ 
tain  the  power  that  was  given  to  them  ;  hence,  a  diminution  of 
intensity  was  discovered  on  the  second  trial,  though,  in  the  mean 
time,  they  were  kept  separate,  and  not  allowed  to  toudv  any 
magnetic  substance,  lest  their  power  should  be  altered.  i . 

These  results  were  sufficient  to  verify  the  previous  deductions 
of  different  magneticians,  that  little,  if  any,  increase  of  power  is 
gained  by  increase  of  thickness  in  magnets  beyond  a  given  mi¬ 
nimum  ;  for  the  Intensity  of  directive  force  of  the  thickest  bar 
above  that  of  the  others,  is  perhaps  not  greater  than  what  is 
simply  due  to  its  greater  extent  of  surface. 
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But  the  advantage  of  surface  over  raasfl  was  rendered  pecu¬ 
liarly  striking,  .by  presenting  the  bars  in  combination  (laid  up¬ 
on  each  other,  a  situation  of  much  disadvantage),  at  the  sanie 
distance  from  the  compass  as  before,  according  to  the  following 
arrangements: —  .  -  ,(ic, 


mjjii  '.Hi 

do  to  ftod 
birb  itio/ 
I' 


Hence,  comparing  the  tangents  of  the  angles  of  deviation, — 
the  measure  of  the  relative  directive  forces  as  established  by 
subsequent  results*, — we  find  that  the  bars  d  and  e  in  combina¬ 
tion  (being  0.22  inch  in  thickness),  had  a  greater  power  than 
the  single  bar  c  (of  nearly  the  same  thickness),  in  the  propor¬ 
tion  of  about  8  to  5.  But  if  w’e  take  into  account  the  injury 
done  by  the  combination  to  the  power  of  the  bars,  that  propor¬ 
tion  will  be  nearly  as  2  to  1.  For  after  the  experiments  were 
completed,  the  directive  force  of  c  was  found  to  have  diminished 
from  29'’  to  26°;  d,  from  29°  to  27^®;  and  e,  from  27  J°  to 


b.  The  comparative  directive  force  (f  bars  if  different  lengths 
— increasing  also  proportionably  in  their  other  dimensions — was 
the  next  object  of  inquiry.  __ 

The  design  of  this  investigation,  as  also,  indeed,  that  of  uiost 
of  the  .experiments  in  this  section,  was  not  so  much  to  attain 
perfect  results,  as  practical  results,  applicable  to  the  method  pro¬ 
posed  for  measuring  otherwise  indeterminable  distances. 

•  Were  the  magnet  presented  to  the  compass  at  right  angles  to  its  deviated 
position  (or  the  p'jsition  the  needle  actually  assumes  under  the  influence  of 
the  magnet),  then  the  force  exerted  in  drawing  the  needle  from  its  meiidional 
position  would  be  represented  by  the  sines  of  the  angles  of  deviation.  Jlut 
when  the  magnet  is  jdaced  always  at  right  angles  to  the  meridional  position  of 
the  needle,  the  force  is  correctly  represented  by  the  tangents  of  deviation. 

1  f.  )(• 

•f-  The  greater  loss  sustained  by  bar  e  than  the  rest,  confirmed  me  in  an 
opinion  previously  formed,  that  its  temper  was  less  perfect  than  the  rest. 


ManwU  in 
Combination. 

Thkkneaa 
of  the  mass. 

Deviation 

produced. 

Oormpondfcif; 
Tangents.  . 

J'  d,e  t 

-f.  i 

by  Cyd^e 

(ty  by  dy  ^ 

:0.22  Lil 

,>  a«, 
0.70 

1.26  !t 

48 

■  60 

'  "00040  « 

110176.  1. 
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Hence,  instead  of  procuring  a  set  of  magnets  expressly  con¬ 
structed  for  the  inquiry,  whose  quality  and  temper  should  be 
the  same,  and  whose  lateral  dimensions  should  be  in  proportion 
to  their  lengths,  I  merely  employed  such  magnets  as  I  happened 
to  have  by  me,  with  a  view  of  ascertaining  principally  this  ques¬ 
tion,  Whether  the  deviations  produced  by  magnets  of  different 
lengths  are  similar,  when  their  distances,  in  measures  of  their 
own  lengths,  are  proportional  ? 

'  The  following  is  a  tabular  view  of  the  comparative  devia¬ 
tions  (being  the  sum  of  the  actions  of  the  two  poles)  produced 
by  different  bar-magnets,  at  proportional  distances  from  the 
centre  of  the  compass,  in  measures  of  their  own  lengths : — 


! 

No.  of 

A 

36  Inches. 

L_" 

24  Inches. 

C 

,  12  Inches. 

D,  44  Inches. 

Lengths 

Distance 

Sum  of 

Distance 

Sum  of 

Distance 

Sum  of 

Distance 

Sum  of 

M‘  iR-tik 

from 

Devia- 

from 

Devia* 

from 

Devia* 

from 

Devia- 

Compass. 

tions. 

Compass. 

tions. 

Compass. 

tions. 

Compass. 

tions. 

Ft 

In. 

Ft 

In. 

Ft 

In. 

Ft 

In. 

1 

3 

0 

68.22 

2 

0 

61.0 

1 

0 

09.40 

0 

4i 

11 9*.  10 

2 

6 

0 

15.27 

4 

0 

12.43 

2 

0 

15.20 

0 

8' 

16.0 

3 

9 

0 

3.28 

6 

0 

4.30 

3 

0 

6.0 

1 

01 

3.30 

4 

12 

u 

2.36 

8 

0 

2.15 

4 

0 

2.45 

1 

5 

2.45 

5 

13 

0 

1.26 

10 

0 

1.13 

5 

0 

1.40 

1 

1.23 

6 

18 

0 

0.49 

12 

0 

0.43 

6 

0 

0.50 

1 

14 

0.33 

These  results  are  sufficient  to  shew  that  the  directive  force  cf 
bars  of  different  lengths — the  other  dimensions  and  magnetic 
energy  being  proportional,  and  their  quality  similar,  is  very 
nearly  in  the  relation  of  their  lengths.  In  each  series  of  experi¬ 
ments,  it  will  be  pereeived  that  the  advantage  is  somewhat  in  fa¬ 
vour  of  the  shorter  bars ;  but  in  no  case  has  the  short  bar,  at 
six  lengths’  distance,  the  influence  of  the  longest  bar  at  five 
lengths’  distance ;  and  although,  at  the  first  length,  the  differ¬ 
ences  are  very  great,  yet  part  of  the  excess  in  favour  of  the 
shorter  magnet,  is  to  be  attributed,  as  will  hereafter  be  shewn,  to 
the  greater  proportional  nearness  of  the  attracted  pole  of  the 
compass,  than  when  this  approximation  of  the  pole  bears  a  less 
proportion  to  the  distance  of  the  magnet. 

(3.)  The  last  inquiry  belonging  to  this  part  of  the  subject  is 
the  effect  of  the  number  of  magnets  on  the  deviations  produced. 

If  the  tangent  of  the  angle  of  deviation  be  the  measure  of  the 
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directive  force  of  a  magnetic  bar,  then,  we  might  infer,  that  the 
combined  action  of  two  or  more  equal  and  similar  magnets, 
ought  to  be  equivalent  to  the  amount  o(  the  tangents  of  their 
several  deviations.  But,  although  the  results  of  many  experi- 
ments  are  found  to  approximate  the  ratio  indicated  by  this  co¬ 
rollary,  yet  in  almost  every  instance  the  tangent  of  the  angle  of 
deviation  produced  by  different  bars  in  juxtaposition,  falls  short 
of  the  amount  of  the  tangents  of  their  individual  deviations. 
Thb  general  fact  suggested  the  idea,  •  that,  notwithstanding’  the 
bars  wwe  not  placed  in  contact,  when  their  combined  influence 
was  tried,  yet  their  very  proximity  might  operate  to  the  dimi¬ 
nution  of  their  influence.  And  this,  on  trial,  was  found  to  be 
the  case,  especially  with  the  pair  of  two  feet  magnets  (B),  tem¬ 
pered  only  at  the  ends.  The  deviations  produced  by  the  two 
bars  separately,  at  a  given  distance  from  the  compass,  were 
6°  15'  and  6°  30',  amounting  together  to  12"’  45',  or,  reckoning 
the  sum  of  their  tangents,  to  12°  36'.  When  the  same  bars 
were  presented  simultaneously  to  the  compass,  (at  the  same  dis¬ 
tance  as  before),  parallel  to  each  other,  and  12  inches  asunder, 
their  combined  action  was  12°  20' ;  at  3j  inches  asunder  the 
deviation  produced  by  them  was  12°  0' ;  at  1  inch,  11°  Ob' ;  at 
^th  of  an  inch  11°  O'.  Being  again  separated  to  3^  inches  apart, 
their  action  was  now  11°  30' ;  and  to  12  inches  it  increased  to 
11°  55', — indicating,  however,  a  loss  of  power  by  their  proxi¬ 
mity  from  tangents  12°  20'  to  11°  55',  or  of  about  j\th  part  of 
their  force.  Their  separate  action  was  now  found  to  be  6°  5' 
and  6°  O',  amounting  to  12°  5'.  The  amount  of  the  tangents 
of  these  two  deviations  observed  separately,  is  21168  ;  whilst  the 
tangent  of  the  two,  taken  in  combination  at  1 2  inches  distance. 


is  21104,  being  very  nearly  the  same.  Part  of  the  loss  of  power 
in  this  experiment,  is  to  be  ascribed  to  the  imperfect  tempering 
of  this  pair  of  magnets,  which,  as  I  have  stated,  were  not  tem¬ 
pered  throughout,  but  only  at  the  poles.  Still  we  find,  that, 
when  placed  very  near,  though  not  in  contact,  their  united  ac¬ 
tion  was  considerably  diminished,  but  not  permanently,  so  that 
their  power  in  juxtaposition,  at  the  distance  of  ^th  of  an  inch 
from  each  other,  was  less  than  when  they  were  a  foot  asunder, 
in  the  proportion  of  the  tangents  of  11°  O',  and  11°  55', — indi- 
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eating  a  temporary  diminution  in  their  energy,  by  mere  proxi¬ 
mity,  of  nearly  ^^jth  of  their  power.  ,  ^  , 

With  a  pair  of  three-feet  bars  (A),  tempered  throughout,  and 
magnetised  some  weeks  previous  to  the  experiment,  not  any  per¬ 
manently  deteriorating  influence  by  juxtaposition,  without  con¬ 
tact,  was  perceptible ;  and  the  temporary  or  local  deterioration 
appeared  to  be  considerably  less.  When  these  two  bars,  at  the 
distance  of  nearly  9  feet  from  the  compass,  were  arranged  paral¬ 
lel  to  each  other,  4  inches  apart,  they  produced  a  deviation  of 
exactly  5°,  whilst  only  ^th  of  an  inch  asunder  (edge  from  edge), 
the  deviation  was  not  perceptibly  different ;  but,  when  placed 
over  each  other,  but  still  ;Jth  of  an  inch  asunder,  the  power  di- 
minislied  to  4°  5(y ;  and,  when  placed  m  contact  upon  each  other, 
it  was  reduced  to  4°  45'.  When  the  magnets  were  again  sepa¬ 
rated  to  the  distance  of  4  inches,  their  deviating  power  was 
4°  58',  indicating  a  very  small  loss  of  magnetic  energy. 

The  following  Table  exhibits  the  action  of  these  magnets  se¬ 
parately,  and  also  in  juxtaposition,  4  inches  asunder,  at  differ¬ 
ent  distances  from  1  to  6  yards : 


No. 

of 

Bar.  a.  I. 

Bar 

A.  2. 

n 

Both  bars,  ih  jvx- 

TAPOSITION  AT  018- 

TAHCC  or  4  IMCHK8. 

Lenths  . 

Mean 

Tan- 

Mean 

Tan- 

Sum  of 

Correa. 

Mean 

Tan- 

Devia. 

gent. 

Dev.a. 

gent. 

Devia. 

Angle. 

Devia. 

gent. 

1 

;t«-d 

72C54 

32-k 

L  , 

83380  88-22 

136034 

53-41 

52-3*9 

131031 

819 

14818 

78 

12515 

15-27 

27233 

15-14 

14-52 

28546 

B 

2-56 

5124 

2-32 

4424 

5-28 

9548 

5-27 

5-29 

9600 

D 

123 

2415 

113 

2124 

2-38 

4539 

2-36 

2-35 

4512 

fl 

1338 

1184 

1-28 

2502 

1-26 

1-21 

2357 

!  6 

1 

0-28 

815 

1 

*'  898 

J 

0-52 

1513 

0-52 

O-.jO 

1455 

■f  i-  ■  ij  '  i 

With  these  well-tempered  bars,  placed  in  juxtaposition  4 


I.  ,i 

•  The  first  column  of  this  division  represents  tlie  sum  of  the  mean  devia¬ 
tions  of  the  two  preceding  divisions ;  the  second  column  the  sum  of  the  tangents 
of  the  two  preceding  divisions,  while  the  third  column  exhibits  the  angles 
corresponding  to  these  tangents. 
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inches  asunder,  we  have  an  extent,  it  is  observable,  of  influence 
very  nearly  equal  to  the  sum  of  the  forces  of  both  bars  taken  se¬ 
parately.  For  all  practical  purposes,  we  may  therefore  infer, 
that  two  well-tempered  magnets,  placed  parallel  to  each  other, 
and  a  few  inches  asunder,  will  exert  the  same  force  as  the  sum 
of  their  separate  influences ;  and  that  at  all  distances  beyond 
t^ceithe  length  ’'of  the  bars,  the  angle  of  deviation  produced 
by  the  two,  so'  combined,”^  Will  be  almost ‘‘precisely  the  same  as 
the  amount  of  their  individual  deviations,  or  twice  as  great  as 
either  separately. 

By  rheans  of  a  set  of  ten  equal  bars  (13j®g  inches  long)j  be¬ 
longing  to  a  straight-bar  compound  magnet,  I  made  a  very  ex¬ 
tensive  series  of  experiments  on  the  relative  influence  on  the 
compass  of  several  bars  in  juxtaposition  or  contact,  when  arran¬ 
ged  in  a  great  variety  of  ways.  I  shall  only  state  briefly  the 
results  obtained  with  six  of  these  bars.  Their  separate  directiv'e 
power  on  the  compass,  at  the  distance  of  4  feet,  was  3°  45', 
4®  15',  4°  Sty,  4°10',  4°  30',  and  3°  SO.'  When  placed  in  the 
arrangement  a.  Fig.  3,  ^th  of  an  inch  apart,  their  united  power 
produced  a  deviation  of  15°  54' ;  in  the  manner  of  b,  16°  40'  ^  in 
the  manner  of  c  (all  at  the  same  distance  from  the  cofnpass,  as  in 
case  6,  but  disjoined),  16°  O' ;  of  d,  16°  10' ;  of  c,  16°  35' ;  of^ 
(the  same  form  as  e,  but  touching  laterally),  16°  43' ;  of  gy 
13°  30',  &c.  &c. 

After  the  experiments,  according  to  the  arrangements  from 
a  to  n.  Fig.  3  Plate  VI.,  were  completed,  the  six  bars  were 
placed  in  lateral  contact,  as  at  o,  when  their  power,  which  the 
instant  l)efore,  in  the  arrangement  a,  was  15°  54',  was  now  re¬ 
duced  to  12°  30'  whilst  in  contact y  and  being  restored  to  the 
position  a,  was  13°  54',  exhibiting  a  permanent  injury  by  the 
contact  equivalent  to  the  difference  of  the  tangents  of  15°  54' 
and  13°  54'.  The  powers  of  the  different  bars  in  juxtaposi¬ 
tion,  as  in  Fig.  cr,  before  and  after  contact,  were  : — 
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Before  Contact, 


1,  2,  3,  4,  5,  . 14  4 

1,  2,  3,  4,  5,  6, . 15  54 


The  transient  diminution  of  energy  by  contact  and  juxta¬ 
position,  was  strikingly  exhibited  on  separating  the  bars  after 
the  contact.  Whilst  they  remained  in  contact,  in  the  arrange¬ 
ment  figured  at  o,  their  directive  power  was  indicated  by  a  de¬ 
viation  of  13°  30',  as  just  stated  ;  but,  when  removed  to  posi¬ 
tion  a,  each  bar  being  ^*gth  of  an  inch  asunder,  the  deviation 
was  12°  54' ;  Jth  of  an  inch  asunder,  it  was  13°  54' ;  an  inch 
asunder  it  was  14®  15' ;  and  two  inches  apart  it  was  14°  48'. 

From  these,  and  several  other  series  of  analogous  experiments, 
it  appeared,  that  in  all  cases  there  was  an  advantage  gained  as 
to  power,  whenever  dissimilar  poles  were  placed  in  contact,  over 
the  corresponding  arrangement  with  the  bars  separated,  as  a 
comparison  of  experiment  b  with  c  ;  of  h  with  i  ;  of  m  with  n, 
clearly  exhibit ; — and  that  a  loss  of  power  was  sustained,  by 
bringing  into  contact  similar  poles  under  a  like  form  of  arrange¬ 
ment,  as  appears  from  the  comparison  of  a  with  o.  And  it  was 
further  ascertained  that  the  advantage  gained  by  favourable 
contact  (that  of  dissimilar  poles),  was  the  greatest  with  the 
so/iest  bars ;  whilst  the  loss  sustained  by  unfavourable  contact 
(that  of  similar  poles),  was  also  the  greatest  in  such  bars, — the 
hard  tempered  bars  being,  on  the  one  hand,  less  susceptible  of 
benefit  from  induced  magnetism,  and,  on  the  other  hand,  less 
liable  to  injury  from  the  contact  of  similar  poles. 

( To  be  concluded  in  next  Number.) 


(  ) 


Rigister  of  the  Thermometer  "kept  at  Wanhckhead  during  the  Summer 
0^1828.  By  Mr  Lang.  Communicated  by  the  Author. 

I.atitude  55“  28'  North.  I  Height  of  Then  above  the  Sea  1388  feet.” 
Longitude  3“  50'  West.  |  Distance  from  Leith  48  miles,  from  Dumfries  29. 


8.  48  50 
9.150  50 
10. 1 49  47 
11.  48  474 
12.48  474 


17.153  46 
18.159  46 
19.  49  48 


I  7i 

JulylA.  M.  P.  M* 


1.  70°  58“ 

2.  58  58 

3.  58  ... 

4.  56  55 

5.  56  152 

6.  ...  152 

7.  57  1 56 

8.  ...  56 

9.  58  156 

10.  68  58 

11.  59  58 

12.  57  |... 

13.  ...  55 

14.  56  1 57 

15.  56  58 

16.  55  ,56 

17.  60  155 

1 8.  53  j  55 

19.  57  52 

52  20.  54  55 
54  21.  56  53 

...  22.  57  53 

58  52  23.  58  59 

54  52  24.  564 

56  56  25.  58  59 

58  ...  26.  60  j60 

58  ...  27.  51  j... 

...  62  2a  ...  150 

29.  46  50 
3a  49  53 
31.  53  1 49 


1.  51“  53' 

2.  554'  53 


56“  58“  1.  47° 

57  58  2.  45 

52  55  i '  3.  47 

58  61  4.  46 


dnantity  of  Rain  that  fell  in  June  3|  in.  The  Rain-Gauge  was  erected  in  aii 
...  do.  do.  July  llj’s...  exposed  situation,  and  the  quantity  of 

...  do.  do.  Aug.  IOj’b  ...  Rain  fallen  was  immediately  measured 

...  do.  do.  Sept.  74§ ...  after  the  shower. 

...  do.  do.  26th  Oct.  17|  ... 

-  I  (  The  funnel  was  to  the  tube  of  the 

Total  quantity — inches  50  2  |  \  Rain-Gauge  as  10  to  1. 


X.  B._]VIy  brother  is  measuring  what  quantity  falls  during  my  absence,  and  if  you. 
Sir,  consider  it  of  any  value,  I  can  at  any  time  procure  the  Register  from  him. 
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Ab  tlie  above  register  was  taken  at  Wanlockhead,  within  a 
f(^w  yards  of  the  highest  inhabitated  house  in  Great  Britain,  on 
that  account  I  hope  it  may  be  of  some  value.  Admitting  the 
Company’s  house  at  Leadhills  to  be  1280  feet  above  the  level 
of  the  sea,  by  my  measurement  the  situation  of  tiie  gage  was 
106  feet  higher,  or  1386.  »  < 

I'  b^  leave  also  to  add,  that  I  had  last  summer  measured, 
by  means  of  a  theodolite,  the  height  of  the  Lowthers,  and  found 
that  h  rises  1129  feet  above  the  Agent’s  house  at  Leadhills, 
and  consequently  1129  +  1280  =:  2409  feet  above  the  level  of 


Abstrcwt  of  the  Meteorological  Journal  of  the  Banff  Institution^ 
kept  at  Banff  CcLstle, from  November  1830  to  ls<  No, 

vember  1831. 

The  Observations  were  made  daily  at  half-past  9  a.  m.  and  half-past  8 
F.  M. ;  the  Instruments  employed  being  90  feet  above  the  ine<iiim 
height  of  the  Sea,  and  at  the  distance  of  about  one  furlong  from  the 
high  water-mark. 


Number  of  Dsys  the  Wind  blew  from 


Mean 

of 

Therm. 


Mean 

of 

Barom. 


3713 

38-80 

43-45 

40-53 

4999 

57-93 

61-49 

00-93 

65*96 

53.83 


Total 

20.45 


Annual  Means 

29-09  1  49-04 


Greatest  observed  height  of  the  Barometer,  April  1, 
I.owest  observed  height  of  the  Barometer,  March  13, 
Greatest  range  of  Barometer, 

Greatest  observed  heat,  29th  July  and  5th  August, 
Greatest  observed  cold,  31st  January,  .  ‘  .' 

Greatest  range  of  the  Thermometer, 
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On  ike  Action^  of  Iodic  Add  and  (f  Iodine  on  Vegetable  Co¬ 
lours.  By  Arthur  Connell,  Esq.  F.  R.  S.  E.'  Cotntnui 
nicated  by  the  Author.  '■  "i  "*  *  tn!«  •: 

;  >  .  t  1.  ..  ..  M  .  .  . .  • 

In  the  account  which  I  lately  gave  of  a  method  of  converting 
iodine  into  iodic  acid,  by  the  agency  of  nitric  acid*,  I  mentioned 
that  the  solution  of  the  iodic  acid,  thus  prepared,  reddened  lit¬ 
mus  paper  permanently,  a  circumstance  which  seemed  inconsist¬ 
ent  with  I  Sir  H.  Davy's  statement,  that  that  acid  ultimately 
bleaches  vegetable  blues.  ■  ■  I  have  since  investigated  this  matter 
more  particularly,  and  have  found  that  iodic  acid,  whether  pre¬ 
pared  by  means  of  euchlorine,  or  by  the  process  which  I  have 
proposed,  reddens  litmus  permanently,  both  in  the  state  of  in- 
(tt8ion,‘and  in  that  of  stained  paper.  This  permanency,  how¬ 
ever,  of  the  reddening  action,  appears  to  be  peculiar  to  this 
colouring  matter.  If  the  blue  infusion  of  cabbage  is  treated  in 
the  same  manner,  it  will  be  found  to  be  at  first  reddened  by 
the  acid  prepared  in  either  way,  and  afterwards  to  become  yel¬ 
low,  and  a  reddish-brown  matter  to  precipitate  to  the  bottom, 
the  eflect  l)eing  complete  in  a  few  days.  Paper  stained  with 
the  same  infusion  is  hrst  reddened,  and  soon  afterwards  bleached. 
It  is  probable,  therefore,  that  the  general  rule  of  Davy  holds 
good,  that  vegetable  colours  are  first  reddened,  and  then  bleach¬ 
ed  or  made  yellow  by  iodic  acid,  however  prepared,  the  excep¬ 
tion  as  to  litmus  being  peculiar  to  that  colouring  matter,  which, 
as  is  well  known,  has  the  additional  peculiarity  of  not  being 
acted  on  by  alkalis. 

In  the  course  of  these  experiments,  I  had  occasion  to  examine 
the  action  of  iodine  itself  on  vegetable  colours,  which,  it  is  sin¬ 
gular,  is  differently  stated  by  different  chemical  writers.  Most 
English  authors  have  been  satisfied  with  repeating  the  observa¬ 
tion  of  M.  Gay-Lussac,  in  his  memoir  on  iodine,  that  that  sub¬ 
stance  bleaches  vegetable  colours,  but  with  much  less  energy 
than  chlorine,  and  have  not  entered  into  any  particulars  as  to 
bow  this  action  may  be  shewn.  On  the  other  hand,  M.  Rose, 
in  his  late  valuable  work  has  stated  that  iodine  does  not 

•  See  this  Journal  for  July  1831. 

+  Handbuch  der  Analytishen  Chemte,  i.  366.  Auf. 
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destroy  vegetable  colours ;  and  even  Berzelius  has  said  that  the 
aqueous  solution  of  iodine  does  not  bleach  vegetable  ct)lours*. 
From  the  experiments,  however,  which  I  have  made,  it  appears 
that  the  aqueous  solution  of  iodine,  notwithstandmg  the  very 
small  quantity  of  iodine  which  it  contains,  destroys  vegetable  co¬ 
lours  to  a  very  great  extent,  when  added  in  sufficient  quantity, 
although  the  bleaching  is  not  absolutely  perfect.  Tlie  solution 
employed  was  prepared  in  two  ways ;  first,  by  boiling  distilled 
water  on  the  iodine  of  commerce,  until  it  became  of  a  decided 
yellow  colour;  and,  secondly,  by  dissolving  freshly  sublimed 
iodine  in  alcohol,  precipitat’mg  it  by  water,  washing  it  largely 
with  the  latter  fluid,  and  .then  allowing  water  to  stand  on  the 
finely  divided  iodine  thus  obtained,  in  which  case  it  readily  be¬ 
comes  yellow  by  dissolving  the  iodine  even  in  the  cold.  The 
second  method  was  followed  with  the  view  of  purifying  the 
iodine,  but  the  results  are  the  same  whichever  method  is  fol¬ 
lowed.  When  blue  cabbage  infusion  was  treated  with  five  or 
si);  times  its  hulk  of  the  solution  of  iodine,  the  blue  colour  en¬ 
tirely  disappeared,  and  a  very  feeble  reddish  or  yellowish  tint 
only  remained.  The  effect  is  best  seen  by  diluting  a  corres¬ 
ponding  portion  of  the  infusion  with  a  quantity  of  pure  water, 
equal  in  bulk  to  that  of  the  iodine  water  used,  when  the  differ¬ 
ence  of  result  becomes  abunilantly  manifest.  When  the  infu¬ 
sion  of  litmus  was  treated  in  the  same  way,  the  effect  was  just 
the  same.  No  colour  remained  except  an  extremely  feeble 
blackish  tint,;  jThe  Bleaching  action  of  iodine  may  also  be. exhi¬ 
bited  in  the  solid  way.  If  a  piece  of  this  substance  he  dropped 
into  a  little  of  the  infusion  of  cabbage  in  a  tube,  <ilie'ik|uid‘will 
be  found  to  become  gradually  yellow,  and,  in  tlie  oouuse  of  a 
few  days,  the  effect  is  completed.  The  colour  of  infusion  of  lit¬ 
mus  is  also  gradually  destroyed  by  similar  treatment,  although 
more  slowly.  These  facts,  tending  to  confirm  the  original  state¬ 
ment  of  M.  Gay-Lussac,  may  perhaps  not  be  deemed  superfluous, 
since  that  statement  was  made  only  generally,  and  the  matter  has 
subsequently  been  differently  stated ;  and  it  cannot  be  a  matter 
of  indifference  to  establish  that  two  bodies,  allied  together  by  so 
strong  analogies  as  chlorine  and  iodine,  agree  also  in  possessing 
the  remarkable  properly  of  destroying  vegetable  colours. 

•  Lehrbuch  der  Cheniie,  i.  255. 
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■  I  have  made  several  attempts  to  effect  the  acidiffcation  of 
bromine  by  a  process  similar  to  that  which  succeeded  in  regard 
to  iodine.  I  poured  a  few  drops  of  bromine  into  a  glass-tube, 
about  eight  inches  long,  and  closed  at  the  lower  extremity,  and 
then  added  a  little  nitric  acid.  The  liquid  was  heated  in  some 
experiments  to  ebullition,  and  in  others  to  a  temperature  short 
of  that  point,  the  upper  end  of  the  tube  being  kept  cooled  by 
moistened  bibulous  paper,  and  the  mouth  loosely  stopped.  The 
bromine,  as  it  rose  in  vapour,  was  condensed  in  the  upper  part 
of  the  tube  and  fell  back  in  drops  into  the  acid,  and  as  the  pro¬ 
cess  went  on,  the  tube  was  occasionally  inclined,  to  absorb  the 
vapour  which  filled  it.  This  process  was  continued  till  little 
bromine  appeared  either  in  the  liquid  or  in  the  state  of  vapour. 
The  fluid  was  then  poured  out  into  an  evaporating  basin,  and 
concentrated  by  heat,  but  I  could  get  no  evidence  of  the  exist¬ 
ence  of  bromic  acid  in  it  *. 

The  fact,  that  iodine  may  be  acidified  by  the  agency  of  ni¬ 
tric  acid,  independently  of  affording  a  ready  method  of  pro¬ 
curing  iodic  acid,  seems  not  without  interest,  as  illustrating  the 
nature  of  iodine.  Many  substances  of  the  class  of  simple  in¬ 
flammable  bodies,  both  metallic  and  non-metallic,  may,  as  is 
well  known,  be  acidified  by  means  of  nitric  acid.  Iodine,  like 
chlorine  and  bromine,  was  long  thought  to  have  so  little  affinity 
for  oxygen  as  to  be  incapable  of  directly  uniting  with  it.  But 
the  recent  experiments  of  Sementini  f  have  rendered  it  extreme¬ 
ly  probable  that  iodine  may  be  oxidated  by  simple  contact  with 
oxygen  at  a  high  temperature ;  and  the  fact,  that  at  the  tempe¬ 
rature  of  ebullition  iodine  takes  oxygen  from  nitric  acid,  and 
becomes  iodic  acid,  appears  to  point  out  another  link  of  connec¬ 
tion,  in  addition  to  the  many  already  known,  between  iodine 
and  the  class  of  simple  combustible  substances,  although,  of 

•  Since  this  paper  was  written,  I  have  repeated  the  experiment  of  boil- 
ing  together  nitric  acid  and  bromine  in  a  longer  tube,  the  upper  extremity 
of  which  was  bent  and  terminated  in  water,  with  the  view  of  condensing  any 
volatile  products;  the  adjoining  portion  of  the  tube  being  kept  cool  as  before. 
The  aqueous  liquid  was  then  gently  heated  till  all  the  free  bromine  which 
had  passed  over  appeared  to  be  expelled.  Even  then  it  was  largely  precipi- 
tated  by  nitrate  of  silver,  but  the  precipitate,  from  all  its  properties,  appeared 
to  be  merely  bromide  of  silver ;  and  I  have  not  yet  had  time  to  ascertain  why 
the  precipitate  was  so  abundant. 

•f  See  .Tournal  of  Royal  Institution  for  August  1831. 
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course,  its  analogies  with  bromine  and  chlorine  greatly  prepon¬ 
derate  *•  On  the  other  hand,  the  non-action  of  nitric  acid  on 
bromine  marks  a  more  feeble  affinity  for  oxygen,  and  is  not  in¬ 
consistent  with  our  preconceived  ideas  of  a  body  more  nearly 
allied  to  chlorine  than  iodine  is.  The  distinctioiis  between  th^ 
subordinate  classes  into  which  simple  bodies  have  been  Aivid^, 
are  evidently  vanishing  before  the  progress  of  discovery,  and  we 
seem  fast  approaching  to  the  establishment  of  an  unbroken  chain 
of  elementary  bodies,  differing  from  one  another  by  gradations 
of  qualities  which  are  continually  approximating  to  each  other. 
The  discovery  of  selenium  nearly  destroyed  the  class  of  metafs 
as  an  exclusive  division.  That  of  lithia,  and  its  metallic  base, 
went  far  to  annihilate  the  distinctions  between  alkalis  and'  alka¬ 
line  earths  and  their  respective  bases ;  and  it  is  extremely  pro: 
bable  that  between  iodine  and  sulphur  one  or  more  bodies  wiH 
one  day  be  found  to  exist,  combining  many  of  the  qualities  of 
both  these  substances,  and  serving  to  unite  them  more  closely. 
In  the  mean  time,  the  more  humble  task  of  pointing  out  new 
facts  in  the  history  of  already  known  substances,  tending  more 
closely  to  ally  them,  will  not  be  devoid  of  interest,  as  contribut¬ 
ing  in  a  less  degree  to  the  same  general  result. 

i/ 


Critical  Observations  on  the  Ideas  of  M.  Alexander  Brongniaft, 
relating  to  the  Classification  and  probable  Origin  of  Ter¬ 
tiary  Deposits.  By  A.  Booe',  M.  D.  Concluded  froffl 
page  172.  ' 

.11. 

M.  Buongniart,  wishing  to  assist  the  geologist  in  the  discri>f 
mination  of  deposits  by  means  of  the  zoological  characters,  de¬ 
tails  the  peculiarities  by  which  we  may  distinguish  the  proteique 
or  upper  tertiary  soil  from  the  tritonien  or  the  under.  We 
must,  however,  confess,  that  the  zoological  distinctions  in  this 
case  are  not  more  satisfactory  than  the  mineralogical  differences, 

•  It  is  singular  that,  according  to  the  recent  experiments  of  M.  Gual- 
tier  de  Claubry  (Annales  de  Chim.  et  de  Phys.  xlvi.  221.),  the  nitrous  iciA 
or  hyponitric  acid  as  it  is  sometimes  called,  is  capable  of  depriving  iodic  acid' 
of  oxygen,  and  of  being  converted  into  nitric  acid  under  the  influence  of  the 
presence  of  water,  and  at  ordinary  temperatures  ;  and  thus  the  relative  forces 
of  affinity  for  oxygen  possessed  by  iodine  and  nitrogen  or  its  oxides,  would 
seem  to  be  influenced  by  the  temperature. 
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and  that,  on  applying  these  to  the  various  basins,  the  exceptions 
to  the  rule  are  nearly  as  numerous  as  are  the  cases  in  which  it 
proves  true.  The  upper  part  of  the  proteique  formation  does 
ppt,  as  M.  Brongniart  contends  (page  152),  contain  a  great 
mass  of  rolled  pebbles  and  sandstone,  that  mass  occurring  in  its 
median  part.  M.  Brongniart  also  forgets  the  sands,  and  we  see 
that  he  is  describing  only  the  Paris  and  London  basins,  when 
be  indicates  flint  pebbles;  besides,  the  Paris  marine  limestone, 
with  its  plastic  clay  and  marl,  contains  also  conglomerate  and 
sandstones. 

The  shells  of  the  tritonien  limestone,  in  the  upper  tertiary  soil, 
would  be  a  good  character,  if  they  were  not,  like  bones,  of  rare 
occurrence.  If  the  fossils  enumerated  by  M.  Brongniart,  as 
characteristic  of  the  upper  tertiary  deposits,  did  not  exist  in  the 
tritonien  group,  w'e  would  again  have  a  good  geological  horizon, 
because  these  shells  are  very  abundant  everywhere,  at  least  in 
particular  beds ;  but  unfortunately  this  is  not  the  case,  and  then 
their  greater  and  less  abundance  in  one  deposit  than  another  is 
of  no  use.  In  that  case  are  “  les  cerithes  cordonnes  les  Cytheres, 
le  pectunculus  pulvinatus  et  quelqucs  autres  petites  huitres," 
(p.  152).  The  indications  in  the  inferior  parts  of  the  upper 
tertiary  soil,  “  de  beaucoup  de  pailettes  de  mica,  de  lits  de 
raarne  argileuse  et  calcaire  a  grand  huitres,  d’os  de  cetacees,  no- 
tamment  de  laraantin,  de  clypeastres  et  de  peu  d’autres  echinides,” 
are  .useful  but  subordinate  characters.  Besides,  if  molasse  and 
subappenine  clay  are  micaceous,  mica  occurs  also  in  sands  which 
are  superior  to  these  rocks.  Bones  are  of  great  value  to  the  cabinet 
geolc^ist,  Lut  of  comparatively  little  importance  to  the  geologist 
studying  the  science  in  the  field ;  and  the  more  so,  as  M.  Brong¬ 
niart  is  careful  not  to  assert  that  lamantirCs  bones  do  not  also 
occur  in  other  deposits.  This  may  be  said  of  the  clppeasters.  If 
great  beds  of  oysters  are  important,  why  not  also  mention  great 
beds  of  pecten  or  balanus,  5ec.  ?  The  species  alone  can  establish 
some  zoological  differences  amongst  the  upper  and  under  ter¬ 
tiary  deposits,  as  M.  Brongniart  thus  confesses :  “  Au  moyen 
de  listes  aussi  complettes  qu’il  sera  possible  de  les  faire,  on 
pourra  arriver  k  obtenir  du  caracteres  tires  de  rapports  nume- 
riques  au  defaut  de  caracteres  absolus,”  (p.  369). 

If  that  desideratum  can  be  filled  up,  it  will  be  with  very  great 
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difficulty,  for  M.  Bi'ongniart  has  united  under  the  eame'head 
the  fossils  of  both  these  periods.  If  we  take  into  account  the 
species  which  are  not  accurately  classified,  and  which  are  ar¬ 
ranged  under  the  head  terrain  thalassique  in  general,  (p.  380), 
and  then  set  aside  the  species  from  Plaisantin  not  classified  in 
the  upper  tertiary  soil,  and  also  the  species  from  B«)rdeaux, 

Dax,  the  Roussillon,  Turin,  Anjou,  Brittany,  and  Mayence, 
arranged  erroneously  under  the  tritoniant  group;  and-  lastly, 
those 'of  the -green-sand  of  Trauenstein-'and^-Diablerets,  reck¬ 
oned,  in  Our  opinion,  erroneously  amongst  tertiary  fossiUpwe 
can  construct  fossil  tables  which,  taken  together^  will  help  us  in 
the  determination  of  the  age  of  a  tertiary  deposit,  at  least  if  it  j 
contains  many  fossils,  and  if  we  have  collected  them  there  our¬ 
selves.  On  the  other  hand,  it  is  to  l)e  regretted  that  M.  Brong- 
niart  has  omitted  in  his  lists  of  fossils  some  very  important  ones, 
viz.  the  crania  abnormes  in  the  Bordeaux  upper  tertiary,  the 
vaginella  in  the  subappenino  clay,  &c.  We  would  also  wish  to 
know  the  reasons  for  distinguishing  the  Bolca  deposit  and  that 
of  Salado  from  the  nummulite  tertiary  limestone,  with  shelly 
tufaceous  volcanic  rocks.  If  this  last  belongs  to  the  tritonien 
or  inferior  group,  the  first  rocks  are  also  of  this  class,  for  the 
slates  with  fishes  and  plants  are  only  an  accident  in  that  num¬ 
mulite  limestone,  as  the  lignite  clay  in  the  marine  limestone  at 
Paris.  A  moment  of  hesitation  must  have  given  rise  to  that 
singularity,  to  see  the  fishes  of  Bolca  in  the  proteiqne  group 
(382),  and  the  fucoides,  and  all  the  plants  excepting  the  Tenop- 
tcris  Bertrandi,  which  is  associated  with  the  last,  in  his  tritonian 
class  (p.  393).  In  short,  M.  Brongniart  will  readily  acknow¬ 
ledge,  that  the  imperfections  of  his  still  useful  tables  of  fossils, 
would  conduct  to  strange  results,  if  we  were  to  take  them  ^  la 
lettre,  as  the  sole  basis  for  the  determination  of  tertiary  deposits. 

I  regret  I  cannot  agree  with  M.  Brongniart  in  the  characters  he 
^\es  to  h\s  proteique  system,  viz.  that  it  contains  few  madre¬ 
pores  and  no  nummulites  (p.  153),  because  the  upper  tertiary 
limestone  of  Austria,  Hungary,  and  Transylvania,  contains 
thick  beds  entirely  composed  of  a  variety  of  nummulites,  while 
the  sands  abound  in  coralline  bodies,  as  is  the  case  at  Eisenstadt 
in  Hungary.  In  the  subappenine  clay  marl,  madrepores  arc 
rather  unfrequent,  excepting  the  genus  turbinolia,  &c.,  but  they 
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abound  in  the  upper  tertiary  sand  and  limestone.  We  may 
add,  that  M.  Brongniart  is  wrong  in  admitting  numraulites 
in  molasse  (p.  14f8),  for  some  have  been  found  in  that  rock  in 
Gallicia,  and  also  in  Hungary.  ^  , 

Lastly,  we  may  notice  the  manner  in  which  M.  Brongniart 
conceives  the  tertiary  basins  were  successively  filled.  No  one, 
as  far  as  we  know,  maintained  that  these  basins  were  Caspian 
or  inland  seas ;  and,  in  general,  M.  Brongniart's  ideas  on  this 
subject  have  been  adopted  (201).  These  basins  communicated 
with  the  ocean,  or  they  were  only  great  gulfs,  which  received 
various  deposits,  according  to  their  locality  and  geographical 
distribution.  According  to  this  view,  a  basin  may  be  called  a 
Mediterranean  basin,  if  it  communicates  with  the  ocean  by  a 
narrow  channel,  and  a  gulf  would  l)e  exemplified  by  that  of 
Gascony.  Now  if,  during  the  tertiary  period,  the  Mediterranean 
communicated  with  the  ocean  through  the  south  of  France,  and 
with  the  Baltic  Sea.  by  the  Black  Sea  and  Russia,  these  pecu¬ 
liarities  will  not  hinder  us  from  saying,  that  the  Mediterranean 
deposits  took  place  in  a  nearly  enclosed  basin,  while  the  tertiary 
rocks  of  Bordeaux  would  have  been  deposited  in  a  great  gulf. 
On  the  other  hand,  there  were  in  Europe  during  the  tertiary 
period  some  other  basins,  with  still  smaller  outlets  than  the 
Mediterranean;  for -instance,  that  basin  which  extended  from 
Grenoble  or  Chambery  through  Switzerland  and  Bavaria  to  the 
extremity  of  Hungary.  It  is  evident  that  this  great  basin  could 
not  have  had  any  outlets  (supposing  things  as  they  are  at  pre¬ 
sent)  unless  by  Grenoble,  through  the  rent  of  the  Fort  L’Ecluse, 
by  that  of  Bingen  near  to  Mayence,  and  that  between  Sanchova 
and  Orschova  in  the  Bannat.  If  it  seems  probable  that  two 
or  three  of  these  outlets  were  formed  during  the  alluvial  period, 
we  at  once  perceive  that  there  would  have  been  then  a  nearly 
inland  sea.  The  Bohemian  basin  appears  also  to  have  had, 
during  a  long  tertiary  period,  only  one  outlet,  and  that  towards 
the  North  Sea  ;  or  it  was,  in  fact,  during  that  period  a  true  in¬ 
land  sea,  and  hence  the  tertiary  deposit  it  contains  is  merely  a 
lignite  clay  without  marine  shells.  It  is  even  possible  that,  like 
the  Allier  and  the  lioire  basins,  it  may  have  been  during  the 
tertiary  period  not  only  an  isolated  basin,  but  one  on  a  higher 
level  than  others. 
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These  obvious  facts  M.  Brongniart  seems  to  forget,  when  he 
remarks,  Qu'il  ne  peut  adinettre  des  bassins  entoures  de  mtu 
niere  a  en  faire  autant  de  Caspiennes,  dans  lesquelles  les  pheno*. 
nienes,et  les  proditctions  auroot  ete  dijSerens,  quii  se  seront 
trouv&  a  difFerentes  hauteurs,  dans  lesquelles  les  phenomeaesi 
geologiques  auront  eu  des  dur(k?s  tres-diverses,”  (p.  202).  The 
structure  and  form  of  the  tertiary  deposits  do  not,  according  to 
this  geologist,  support  that  idea,  yet  what  a  difference  dues  .not 
M.  Brongniart  point  out  between  the  basins  of  Paris  and 
Switzerland,  those  of  London  and  of  Auvergne,  &c.  o  As  he»' 
does  me  the  honour  of  quoting  my  geological  map  of  Europe, 
as  a  proof  of  the  extent  of  tertiary  deposits,  I,  use  the  liberty  df 
requesting  him  to  compare  tlieir  geographical  distribution  .with 
our  idea,  and  to  see  the  conformity  of  both.  The  actual  state 
of  things,  far  from  being  unfavourable  to  our  opinion,  is,  on  the 
contrary,  much  in  favour  of  it,  as  we  observe  seas,  as  the  Medi-  / 
terranean  and  Red  Sea,  the  Caspian  and  Black  Sea,  the  Pacific  a 
and  Atlantic,  near  each  other  differing  but  little  in  thqir  levels.. 
Now,  supposing  these  seas  to  be  dried  up,  we  would  have  in  each 
of  them  peculiar  deposits  of  limited  basins.  The  differences  of 
level  have  been  formerly  greater,  while  the  actual  upraising 
of  continents  are  trifling  in  proportion  to  what  formerly  took 
place.  We  must  believe  that  M.  Brongniart  starts  from  tbe 
principle  of  Von  Bud),  that  the  chains  have  been  produced,  du¬ 
ring  the  alluvial  period,  and  that  Europe  has  been  thus  unequally 
elevated;  at  least  M.  Brongniart  tells  us  positively  that,  during 
the  Saturnian  or  old  alluvial  period,  “  les  plupart  des  mon-> 
tagnes  on  ete  elevees,  et  les  couches  ont  de  soulevees,  inclin^es, 
courbees  et  brisees,”  (p.  64).  The  works  of  Stcno,  of  HeiBi,;j. 
of  Jobert,  of  E-  Beaumont,  and  our  own,  contain  proofs  enough. 
that,"bn  the  contrary,  the  number  of  hills  elevated  has  been  less 
in  the  alluvial  period  than  in  the  preceding  one.  ,  iw;. 

On  tins  supposition  of  M.  Brongniart,  it  is  evident  that  the 
basins  would  have  had  every  where  the  same  level,  but  then  the 
tertiary  soil,  in  place  of  being  distributed  in  basins,  would  have 
covered  the  whole  of  Europe.  M.  Brongniart  does  not  go  so  far 
as  Mr  Martin  *,  who  forms  the  tertiary  basins  after  tire  deposi* 
tion  of  the  tertiary  deposits,  M.  Brongniart  admits  the  existence 
••  On  the  Denudation  of  Sussex,  1828.  -j  ■■  o. 
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of  basins  after  the  diatk  period,  anti  even  before  it ;  but  if ’bJi- 
sius,aiid  gulfs  existed  at  that  time,  these  should  also  have  l5^en'' 
separated  byr  ridges,  or  at  least  by  piateanx;  and  what  cirCuin-'* 
stances  can  have  prevented  the  local  existence  of  true  Caspian*^ 
or  inland  seas  ? 

Wlien  we  examine  the  European  tertiary  basins,  we  become’ 
convinced  that  they  were  nearly 'enclosed  on  all  sides.  If  it  had 
been  otherwise,  the  Jurassic  chain  not  existing,  the  Swiss  ino- 
,  lass  would  have  extended  into  Franche-Comte.  Without' the 
■  German  Jura  or>  Alb,  and  the  Black  Forest,  the  valleys  of  the 

Nettker  and  the  Upper  Maine  would  not  he  deprived  of  tertiary 
rocks ;  without  the  circular  zone  of  Bohemian  mountains,  that 
country  would  offer  a  mixture  of  the  tertiary  deposits  of  Austria 
and  of  northern  Germany.  Without  the  Carpathians,  the  ba¬ 
sins  of  Austria,  Hungary,  and  Gallicia  would  be  identic. 
Witliout  the  Alps,  we  could  not  explain  the  difference  between’ 
i-  the  tertiary  rocks  of  the  northern  and  sbuthern  sides.  Without 

the  hills  in  northern  Germany,  the  mineralogical  differe’nce  of 
the  basins  of  that  country  with  those  of  the  southern  jiart  of 
Genimnvi  would  remain  unexplained.  Without  the  chalk 
ridges  of  England,  we  would  be  astonished  to  see  the  Lo’ndon 
clay  deposited  at  the  same  time  with  the  Paris  limestone.  We 
cannot  be  answered  by  saying  that  the  alluvial  matter  ^brought 
down  by  rivers  must  have  been  different  in  different  gulfs, 
because  we' quote  examples  like  that  of  the  Necker,  where  no¬ 
thing  whatever  was  deposited,  and  Bohemia  and  Auvergnej 
where  there  is  only  a  single  deposit.  Still  we  would  have  the 
unexplained  fact  of  the  Paris  limestone  on  the  southern  foot  of 
n'  the  Alps,  and  the  molasse  on  the  northern  side.  , 

On  the  other  hand,  the  study  of  the  upheaving  of  strata  has 
led  Hiimboldf,  Jobert,  De  Beaumont,  and  ourselves,  to  acknow¬ 
ledge  that  elevations  have  taken  place  at  different  times,  sd’that 
there  have  been  at  all  times  different  levels,  and  hills,  and  chains, 
and, consequently,  the  more  the  number  of  elevations  has  increased 
the  more  the  chains  and  levels  become  numerous,  and  also  the  ca¬ 
vities  or  basins.  Amongst  these  last,  those  which  remained  at  the 
level  of  the  ocean,  or  of  which  the  bottom  was  still  lower,  were 
•  then  gulfs  or  bays  more  or  less  separated  during  the  time  that 

the  inland  seas  were  occupying  those  of  which  the  bottom  was 


346  Dr  Bone  on  the  Formation  o/’  Tertiary  Rocks. 

higher  than  the  ocean,  or  which,  with  a  lower  Ijottom,  were  se- 
parated  from  the  ocean  by  a  chain  affording  only  exit  to  a 
small  stream  of  water.  Probably  the  elevations  during  the  al¬ 
luvial  period  hastened  the  change  or  conversion  of  the  salt-wa¬ 
ter  basins  into  fresh-water  lakes,  or  their  drying  up  entirely.  Mt 
is  also  evident  that  in  some  countries  the  elevation  of  the  coun¬ 
try  has  been  followed  by  a  sudden  retreat  of  all  the  sea-water, 
and  then  streams  were  established ;  or,  in  favourable  circum¬ 
stances,  a  bank  has  permitted  the  accumulation  of  water,  and  |  1 

one  or  more  fresh-water  lakes  have  been  formed,  as  in  Auvergne  I  I 

If  that  district  had  not  had,  during  the  deposit  of  the  Paris  ma¬ 
rine  limestone,  a  different  level  from  that  of  the  neighbourhood 
of  Paris,  marine  limestone  would  also  have  been  deposited  there. 

M.  Brongniart  will  be  convinced  of  it,  as  soon  as  he  renounces 
his  opinion  that  at  Montmartre  there  is  a  fresh-water  deposit,  a 
theory  long  ago  rejected  by  Professor  Jameson'  (in  1816),  for 
his  theory  admitted  the  finding  of  true  fresh-water  ropks  in 
Auvergne.  M.  Brongniart  was  naturally  led  to  the  conclusion 
that  both  basins  bad  the  same  level.  We  think  that  many 
things  tend  to  shew  that  Beaumont  is  right  in  placing  the  ter¬ 
tiary  limestone  of  Auvergne  as  parallel  with  that  of  Fontain- 
bleau,  and  with  the  gypsum  of  Montmartre,  a  proposition  which 
is  in  concordance  with  the  opinion  which  maintains  that  there 
existed  a  difference  of  levels.  Such,  then,  are  the  considerations 
suggested  to  us  by  M.  Brongniart’s  opinions.  We  may  be  wrong 
in  many  things,  but  we  are  right  in  some.  Our  observations 
are  not  to  be  viewed  as  depreciating  the  incontestible  merit  of 
M.  Brongniart,  who  has  formed  at  Paris  a  particular  school  of 
geology,  and  has  in  this  way  given  a  new  direction  to  geologi¬ 
cal  science. 


On  the  Consumption  of  Gold  and  Silver  in  Britain  in  the 
Twenty  Years  between  1810  and  1829,  hut  espeeially  on 
the  application  of  them  to  other  purposes  than  Coin.  By 
William  Jacob,  Esq.  F.  R.  S. 

The  greater  part  of  the  application,  both  of  gold  and  silver,  to 
other  purposes  than  the  fabrication  of  money  takes  place  in 
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London ;  hut  in  Birmingham  much  gold  and  some  silver  are  an* 
Hually  applied  to  various  ornamental  purposes,  tin  Sheffield 
there  is  muck  use  of  silver,'  chiefly  for  plating,  t  In  Liverpool 
and  Chester  many  watches  and  some  jewellery  aife  produced, 
and  those  articles  which  are  liable  to  the  duty  are  assayed  at 
the  latter  place.  At  Derby  there  are  several  manufacturers  of 
jewellery  and  gold  articles,  who  produce  goods  of  a  quality  su¬ 
perior  in  the  fineness  of  the  metal  to  those  made  commonly  in 
Birmingham,  but  perhaps  inferior  to  the  best  London  jewellery. 
At  Newcastle,  York,  and  Exeter,  are  manufacturers  of  gold 
and  hIvot  goods,  and  of  jewellery.. j  In  Scotland.and  iiV‘Ii»- 
land  .the  .goods  they  make,  which  are.  not 'liable  tp  duty,  bear 
probably  the  same  proportion  to  those  chfwgeable  with  it,  fts.is 
found  in  the  manufacturing  towns  in  England.  ■ 

There  are  few  towns  in  the  kingdom  where  there  are  not  to 
be  found  some  gold  and  silver  smiths,  who  use  greater  or  less 
quantities  of  the  two  metals.  Plain  gold  rings,  and  gold  chains 
from  wire  of  appropriate  size,  are  commonly  made  by  such 
workmen,  and  though  the  quantity  by  each  individual  is  small, 
yet  the  consumption  of  the  whole  number  must  be  of  consider¬ 
able,  though  unknown,  amount. 

It  would  have  been  impossible  to  have  obtained  from  so 
many  and  such  various  quarters,  whatever  pains  may  have  been 
taken,  exact  returns.  It  was  thought  proper  to  limit  the  per¬ 
sonal  examination  to  the  three  principal  places — I^ondon,  Bir¬ 
mingham,  Sheffield.  In  the  author’s  inquiries  among  the  per¬ 
sons  connected  with  the  several  branches  of  the  trades  that  use 
gold  and  silver  in  those  three  places,  he  has  found  so  much  rea¬ 
diness  to  communicate  information,  so  much  accuracy  generally 
in  the  accounts  rendered  by  some,  verified  by  similar  accounts 
supplied  by  other  individuals,  and  so  much  desire  to  point  out 
other  sources  of  information,  that  he  looks  back  to  the  time 
spent  among  those  persons  with  much  satisfaction. 

In  each  branch  of  the  trade  a  certain  number  of  persons  were 
so  kind  as  to  furnish  exact  accounts  of  their  own  consumption 
of  both  gold  and  silver,  and  their  opinions  as  to  the  quantities 
consumed  by  others  in  the  same  branch.  By  this  a  clue  was 
furnished,  when  these  several  accounts  were  compared  with  each 
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other»  which  led  to  calculations  that  approximated  as  near  to  ac¬ 
curacy  as  could  be  expected  in  such  an  inquiry. 
f  In  some  cases  the  trade  of  a  refiner  of  gold  and  silver  is  com 
bined  with  another,  technically  distinguished  by  the, name  of 
stceep-washers.  The  persons  employed  in  this  branch  purchase 
whatever  refuse  is  obtained  from  the  floors  of  the  various  de¬ 
scriptions  of  workships  in  which  the  divisions  and  suMivisions  o( 
the  trade  in  gold  and  silver  are  carried  on.  These  sweepings,  as 
they  are  termed,  are  first,  by  stamping,  crushed  into  a  minute 
dust.  The  mass  is  then  amalgamated  with  mercury,  which 
takes  up  the  precious  metals.  This  composition  afterwards  un¬ 
dergoes  a  kind  of  distillation,  in  the  course  of  which  the  mer¬ 
cury  is  pvaporated  by  heat,  is  then  condensed  and  preserved, 
and  the  precious  metal  parted  for  future  application  to  the  pur¬ 
poses  for  which  it  is  needed.  i 

In  pursuing  our  inquiry,  the  first  step  appeared  to  be  to  as¬ 
certain  the  quantity  of  gold  which  is  annually  produced  by  the 
whole  of  the  refiners  and  sweep-washers.  Whatever  that  quan¬ 
tity  might  be  found  to  be,  as  the  whole  is  applied  to  manufa(N 
luring  purposes,  it  would  be  a  guide  to  the  knowledge  of  the 
remainder.  There  are  certain  branches  of  trade  in  which  re¬ 
fined  or  pure  gold  alone  is  used.  The  gold-beaters,  the  water- 
gilders,  the  gold-lace  makers,  the  china-gilders,  the  gilders.of 
buttons,  and  of  toys,  and  of  trinkets,  use  only  fine  gold,  or  gold 
with  such  minute  particles  of  alloy  in  it  as  are  necessary  to  make 


it  adhesive.  The  jewellers,  too,  who  are  the  great  consumers  of 
gold,  use  partly  refined  gold,  or  at  least  a  considerable  number 
of  the  trade  do  so.  The  case,  however,  of  that  business  will  be 
presently  considered  more  at  large. 

As  the  reports  of  the  quantity  of  the  gold  which  the  refiners 
and  sweep-washers  furnishcnl  to  the  several  branches  of  the  ma¬ 
nufacturers  of  gold  articles  were  very  discordant,  and  varied,  ac¬ 
cording  to  the  persons  who  supplied  them,  in  the  proportion  of 
one  to  four,  or  even  one  to  five,  and  as  all  further  calculations 
must,  in  some  measure,  depend  on  the  degree  of  correctness 
which  could  be  obtained  on  that  first  step,  it  appeared  necessary 
to  attend  to  it  most  scrupulously. 

The  business  of  a  refiner  requires  a  large  capital.  From  the 
high  value  of  the  smallest  particles  of  their  commodity,  a  minute 
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attention  to  every  detail  is  indispensable.  It  is  impossible  to 
conduct  the  delicate  operations  on  which  tlioy  are  engaged,  with¬ 
out  some  considerable  knowl^ge  of  the  chemistry  of  metallic 
substances,  which  is,  in  many  instances,  extended  far  beycftid 
the  bounds  of  their  own  trade.  -Traders  of'  this  desciTptloh'!4i*6 
o^n  and  accurate  in  their  communications  with  thd^  from 
whom  they  fear  no  rivalry,  and  suspect  no  improper  or  under¬ 
hand  intention  ;  and,  except  in  one  instance,  every  individuaf 
applied  to  frankly  stated  his  own  product  of  refined  gold,  and 
gave  his  opinion  of  the  product  of  other  houses  with  whose  trans¬ 
actions  he  had  any  means  of  being  acquainted.  Out  of  twenty- 
three  or  twenty-four  houses  in  the  country  and  in  London,  in 
these  branches  of  trade,  eleven  supplied  to  this  inquiry  the  re’al 
quantity  of  gold  which  on  the  average  of  the  last  years  they  had 
refined.  This  was  done  under  an  assurance  of  secrecy  as 'to 
each  individual,  but  with  full  permission  to  state  the  collective 
result  in  any  manner  that  might  be  deemed  advisable.  A  small 
number  of  these  houses  refine  more  than  13,000  ounces  yearly, 
most  of  the  remainder  from  GOOO  to  8500 ;  and  the  produce  of 
the  whole  eleven  amounts  to  108,500  ounces.  There  are  twelve 
or  thirteen  others,  of  which  three  may  be  calculated  to  refiiie 
about  4500  ounces  each,  four  about  3500  each,  and  the  remain¬ 
ing  four  about  2500  each.  ^  * 

The  whole  may  be  brought  under  one  view  thus :  ” 

,  Product  of  pure  gold  from  eleven  houses,  lOS, 500  ounces  -  ,1* 

.  three  houses,  13,500  ;  ^ 

.  four  houses,  14,000 

.  four  houses,  10,000 


From  the  time  that  has  been  spent  in  this  branch  of  the  in¬ 
quiry, — from  the  number  of  persons  from  whom  communica¬ 
tions  have  been  received, — and  from  the  consideration  which 
has' been  since  paid  to  all  the  circumstances  connected  with  the 
subject, — the  degree  of  confidence  given  to  the  result  arrived  at 
'is  greater  than  can  safely  be  bestowed  on  the  future  stages  of 
the  examination. 

The  mode  in  which  these  140,000  ounces  of  pure  gold  are 
disposed  among  the  several  manufacturers  becomes  now  a  topic 
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for  consideration.  The  several  modes  have  been  attentively  in¬ 
quired  into  among  the  chief  pCTsons  employed  in  the  several 
seats  of  the  manufactures  in  this  kingdom,  and,  on  a  great  part 
of  them,  the  information  obtained  has  been  tolerably  definite. 

The  various  branches  of  gilding  cause  a  great  annual  con¬ 
sumption  of  the  finest  gold,  or  of  gold  with  such  minute  proper- 
tions  of  alloy  as  do  not  lessen  its  value  more  than  I  per  cent.,  it 
being  not  more  than  two  or  three  grains  in  the  ounce. 

The  gold-beater’s  trade  is  chiefly  carried  on  in  London;  to 
an  inferior  extent  in  Birmingham,  Dublin,  Glasgow,  Edinburgh, 
Liverpool,  and  some  other  places.  The  numbers  of  this  branch 
are  about  eighty  in  London,  and  twelve  or  fourteen  in  the  other 
places.  One  of  the  largest  makers  of  leaf-gold  stated  his  weekly 
use  of  that  metal  to  be  twenty  ounces ;  another,  who  may  be  con- 
wdered  a  medium  manufacturer,  shewed,  by  reference  to  his  ac¬ 
counts,  which  were  kept  with  apparent  regularity,  that  he  had 
used  sixteen  ounces  and  a  quarter  weekly.  Several  were  conversed 
with,  w'ho  did  not  use  weekly  more  than  three  or  four  ounces, 
and  some  who  worked  up  still  less,  and  that  chiefly  by  their  own 
family,  with  the  help  of  one  or  two  apprentices.  It  cannot  be 
very  incorrect,  considering  that  the  greater  numbers  engaged  in 
this  branch  of  trade,  arc  of  a  class  that  can  scarcely^earn  more 
than  the  wages  of  a  good  journeyman,  if  we  estimate  the  ave¬ 
rage  rate  of  the  whole  ninety  gold-beaters  at  three  ounces  week¬ 
ly.  A  corroboration  of  this  estimate  has  been  obtained  by  cal¬ 
culating  the  rate  of  wages,  and  comparing  it  with  the  given 
quantity  of  gold. 

The  leaf-gold,  when  finished,  is  placed  betw'een  paper,  in 
leaves  of  three  and  three-eighth  inches  square,  twenty  of  which 
form  a  book.  These  books  are  sold  by  the  thousand,  at  various 
prices,  according  to  the  thickness  of  the  leaves.  It  was  found 
that  eight  pennyweights  of  gold  could  be  converted  into  a  thou¬ 
sand  books  of  the  cheapest,  that  is,  the  thinnest,  kind.  The  cost 
of  the  gold,  at  STs.  per  ounce,  amounted  to  SSLs.,  and  the  octst  of 
die  labour  on  it  amounted  to  33s.;  and  the  thousanci 'books 
thus  produced  were  sold  at  L.  2,  15s. ;  thus  leaving  an  appo- 
rent  profit  of  no  more  than  3s.  to  the  manufacturer.  He  de¬ 
rives  another,  and,  perhaps,  his  chief  profit,  from  the  portions 
of  gold  that  are  saved  as  clippings,  in  reducing  the  leaves  to 
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the  proper  form  ami  extent.  In  beating  the  gold,  it  is,  by  re¬ 
peated  operations  with  a  hammer,  brought  to  the  required  thin 
state;  but  it  is  in  large  leaves,  of  an  irregular' shape,  and  these, 
when  reduced  to  the  prescribed  form  and  size,  necessarily  leave 
much  clippings,  all  of  which  are  carefully  preserved  for  future 
applications,  and  contribute  some  addition,  perhaps  10  per  cent., 
to  the  gains  of  the  manufacturer. 

The  account  here  given,  of  the  gold-beater’s  operations,  ap¬ 
plies  more  especially  to  the  trade  as  carried  on  at  Birmingham, 
where  the  chief  leaf-gold  is  of  the  thinnest  kind,  and  in  ■which, 
consequently,  the  wages  bear  the  highest  proportion  to  the  va¬ 
lue  of  the  gold.  In  London,  though  some  little  leaf-gold  is 
made,  chiefly  for  the  use  of  painters,  as  low  as  L.  3,  10s.  the 
thousand  books,  the  greater  part  is  of  a  thickness  which  makes 
it  worth  from  L.  4  to  L.  4, 10s.,  and  from  that  price  upwards  to  as 
high  as  L.  9.  It  thus  appears  that  the  proportion  of  the  wages 
to  the  gold  varies  excessively  ;  in  the  thinnest  leaves  amounting 
to  more  than  two-fifths,  and  the  thickest,  which  requires  less 
hammering,  to  less  than  one-tenth. 

This  disquisition  may  appear  too  minute,  and  may,  perhaps, 
be  tiresome  to  the  reader ;  but  it  was  made,  among  other  in¬ 
quiries,  to  verify  the  calculation,  framed  in  another  way,  on  the 
quantity  of  gold  used  by  the  gold-beaters.  Having  ascertained 
the  number  of  hands,  the  rate  of  wages  earned,  and  the  weight 
of  gold  weekly  used  in  a  particular  shop,  and  then  learning  the 
number  of  workmen  in  the  other  similar  shops,  an  estimation 
was  made,  which  came  sufficiently  near  to  that  produced  by  the 
relations  of  the  several  persons  conversant  in  that  branch  of  bu¬ 
siness,  to  mtisSy  the  inquirer  that  bis  view  could  not  be  far  re¬ 
moved  from  the  truth.  ■  •  luod  *'9fl i  ./fcixi 

We  arrive  thus  at  a  conclusion,  that  the  annual  consumprion 
of  all  the  gold-beaters  in  the  British  kingdom  is  about  17,600 
ounces  of  fine  gold.  '  hi 

Another  description  of  gilding  requires  annually  a  great  por¬ 
tion  of  pure  gold.  This  trade  is  sometimes  distinguished  by 
the  name  of  water-gilding,  and  a  considerable  branch  of  it  by 
that  of  toy  or  button  gilding.  The  gold,  in  the  form  of  dust 
or  fine  powder,  is  mingled  with  quicksilver,  and,  in  a  consist¬ 
ency  like  paste,  is  applied  to  the  metals  that  are  to  be  gilt. 
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The  mercury  causes  the  gold  to  adhere  to  the  other  metals, 
when,  by  the  application  of  heat,  it  is  evaporated,  and'  leaves 
the  gold  on  the  surface  of  the  object.  The  application  of  gold 
in  this  way  may  be  distinguished  by  the  two  principal  branches 
of  the  manufactures  in  which  it  is  used.  The  trade  in  gilt 
buttons  is  chiefly  carried  on  in  Birmingham,  but  extensive¬ 
ly  also  in  London.  In  the  first  town,  there  are  upwards  of 

>  fifty  large,  and  many  small  establishments ;  in  the  latter  a  much 

■  smaller  number,  but  these  are  calculated-to  e.xpend  altout  three 

times  the  same  quantity  of  gold  on  the  same  number  of  but¬ 
tons.  From  the  influence  of  fashion  within  the  three  or  four  last 
years,  the  number  of  ^It-buttons  fabricated  has  somewhat  de¬ 
clined,  though  the  whole  produced  is  still  very  large.  Many  of 
those  fur  the  use  of  the  officers  of  the  navy  and  army,  and  other 
gentlemen,  are  made  at  Birmingham,  as  are  those  destined  for 
foreign  markets,  whilst  the  trade  in  London  supplies  a  portion 

them' to  the  higher  classes,  and  has  an  almost  exclusive  rao- 
nopolyiof  isuch  livery  buttons  as  have  arms  or  crests  stamped 
on  them.  *  1-7 '■i.  <  «  •  !*■ 

.•  ■Communications  received  from  ten  of  the  largest  manufac¬ 
turers  in  Birmingham  led  to  the  conclusion,  that  their  weekly 

>  consumption  of  fine  gold  had,  till  within  the  last  -three  years, 
amounted  to  200  ounces  weekly,  and  that  the  sevecal  amaller 
houses,  from  their  greater  number,  might  use  about  300  ounces. 
Within  the  last  three  years,  the  demand  has  declined,  and  the 
ccMisumption  of  gold  is  estimated  not  to  exceed  360  ounces. 
The  quantity  used  in  London  is  not  supposed  to  amount  to 
more  than  one-sixth  of  that  which  Birmingham  consumes,  and 
on  these  grounds  we  are  led  to  the  conclusion,  that  the  whole 
trade  in  gilt  buttons  has,  during  the  last  twenty  years,  required 
a  supply  of  gold  of  about  650  ounces  weekly,  or  about  21,800 
ounces  yearly. 

A  larger  portion  of  gold  is  used  by  the  manufacturers  of  gilt 
toys,  a  branch  of  trade  which  is  followed  in  more  than  100  es¬ 
tablishments  in  Birmingham,  and  several  in  London.  ^  .The 
vast  quantity  of  wares  of  this  description,  of  which  almost 
every  part  of  the  world  receives  a  supply  from  England,  would 
require  an  enumeration  of  all  the  personal  and  domestic  orna¬ 
ments  and  utensils  that  are  known,  whose  value  singly  may  be 
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v«ry  niii)uttt,  but,  when  the  wlwle  masb  is  included,  compre¬ 
hends  a  great  amount. 

The  gilding  of  these  toys  and  trinkets  is  in  part  executed  by 
the  makers  of  them;  but  a  very  large  part  of  such  goods  is 
formed  by  one  class,  and  afterwards  sent  to  another  branch  of 
trade  called  gilders,  who  execute  only  that  part  of  the  work. 
Among  those  who  gild  their  own  goods,it  was  found, in  individual 
instances,  that  several  had  used  from  six  to  ten  ounces  of  gold 
weekly ;  that  others,  and  those  the  most  numerous  body,  used 
from  three  to  four  ounces  weekly.  With  those  who  gild  the 
goods  of  other  people,  the  consumption  of  gold  is  much  larger : 
in  one  case,  it  was  found  to  have  been  from  twenty  to  thirty 
ounces,  and  in  some  others  from  fifteen  to  twenty  ounces.  It 
was  impracticable  to  visit  and  obtain  accurate  returns  from  a 
number  of  tradesmen,  amounting,  in  the  two  classes  here  treated 
of,  to  more  than  160  in  Birmingham  only,  besides  some  in  Lon¬ 
don.  It  was  deemed  sufficient  to  see  some  of  the  most  respect¬ 
able  and  intelligent,  and,  from  their  accounts,  to  frame  the  most 
probable  average  of  the  whole.  In  this  way,  and  considering, 
that,  especially  in  London,  a  large  portion 'of  t  silver  <  goods  is 
gilded,  either  internally  or  wholly,  we  have  been  ^induced  to 
calculate  the  weekly  consumption  of  gold  in  tlie  gilding  of  the 
description  here  noticed,  at  600  ounces  weekly,  or  31,200  ounces 
annually.  '  ,  -i 

The  plating  of  gold,  which  will  be  further  noticed  in  the 
subject  of  jewelleries,  under  consideration,  is  supposed,  by  those 
well  acquainted  with  ’the  trade,  to  employ  about  fifty  ounces  of 
fine  gold  weekly,  or  2600  ounces  yearly.  • 

The  use  of  gold  in  the  potteries  has  very  much  increased  of 
late  years,  as  must  be  obvious  to  any  person  of  observ’ation  who 
notices  how  profusely  it  is  applied  to  tea,  to  table,  and  orna¬ 
mental  china.  From  the  great  number  of  manufacturers  of 
that  commodity,  and  from  their  not  bring  very  much  concen. 
trated,  for,  though  they  abound  most  in  Staffordshire  and 
Shropshire,  there  are  large  establishments  at  Worcester,  Derby, 
in  Yorkshire,  and  other  parts  of  the  kingdom,  it  has  been  diffi¬ 
cult  to  make  such  particular  inquiries  as  have  been  directed  to 
other  branches  of  trade.  From  the  imperfect  view  we  have 
been  enabled  to  take,  and  from  the  opinion  we  have  obtained 
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fromtatMQe.of  the  larger  dealers  in  chiiuMvare^  we  feel  disftosed 
to  coosider  the  whtde  consumptkm  to  be  about  100  ounces 
weekly^ or, 5, 200  ounces  annually.  ,-i  n  if*  .u  .  .i 

,  The  , china  Gnamifactorers  use  only  the  fine  gold.  Some  is 
supplied  to  them  by  the  refiners  of  Birmingham  and  Slieffieklj 
butM^he  larger  pftrt  probably  from  those  of'«London.  It  has 
been  .Miated,  thatsomeof  the  manufacturers  baye  Imught  as  much 
as,  twelve  or tfouvteea  .ounces  a->week;.batit  could  not  be  clearly 
shewn.  ;that  .such  rwas  the  regular  demand,  or,  taking  the  num* 
bee  of , them,  into  calculation,  the  estimate  would  be  ranch  greater 
than  ia  here. assumed. .  In  this  state- of  great  uncertainty,  it  has 
appeared  more r. proper  to  take  the  opinion  of  ’those  most  con¬ 
versant  in  the  .trade,  than  to  adopt  any  estimate  on  imperfect 
materials.  ,.We  have  now  arrived  at  the  end  of  the  calculation 
of.,  that  portion  of  refined  gold  which  is  applied' to  all  the  pur¬ 
poses  of  manufacturing,  except  to  that  in  which  the  far  larger 
proportion  is  annually  consumed,  the  fabrication  of  those  ele¬ 
gant  ornaments  collectively,  denominated  jewellery. 

According  to  the  best  information  that  could,  from  the  na¬ 
ture. of  tlie  case,  be  obtained,  we  have  arrived  at  a  conclusion 
that,  of.  the  gold  rendered  pure  by  refining  in  the  kingdom, 
amounting  to  156,000  ounces  annually,  the  application  of  it  in 
the  various  ways  that  have  been  examined,  amounts  to  about 
88,000  ouiKes,  leaving  nearly  60,000  ounces  yet  to  be  accounted 
for.  .  .  1 

.  It  may,  be  here  remarked,  that,  with  the  exception  of  that 
gold  which  is  used  by  the  gold-beaters,  the  whole  of  the  por¬ 
tions  we  have  noticed  may  lie  said  to  be  not  merely  applied  but 
absolutely  consumed.  Of  the  best  gold,  it  is  supposed  one- 
fifth  may  be  again  recovered  by  the  burning  of  picture-frames 
and  such  other  substances,  except  the  metals  and  the  pottery, 
upon  which  the  leaves  have  been  laid. 

The  application  of  gold  to  jewellery  must  now  be  considered, 
in  the  course  of  which  it  will  be  seen  that  the  quantity  so  ap¬ 
propriated  very  far  exceeds  in  amount  all  the  other  modes  in 
which  that  valuable  substance  is  made  use  of. 

Without  being  minute  observers  of  fashion,  or  .witliout  being 
constant  frequenters  of  those  circles  in  which  its  changes  are 
roost  observable,  it  is  impossible  not  to  remark  how  great, 
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though  gradual,’  lias  been  tiie  increased  introduction  of  gold  or¬ 
naments  in  the  decorations  of  females.  This  has  been  especial¬ 
ly  remarkable  within  the  whole  of  the  last  twenty  years,  but, 
perhaps,  much  more  so  within  the  last  than  the  first  ten  years 
of  the  period. 

Only  a  junta  of  jewellers,  dressmakers,  and  ladies'  maids, 
could  give  a  complete  catalogue  of  the  numerous  ornaments 
of  gold  and  silver  which  have  of  late  been  added  to  the  dress  of 
our  females  in  the  higher  circles  of  society.  Ornaments  for  the 
head,  including  large  combs  of  gold,  necklaces,  and  brooches  of 
extended  size,  clasps  and  buttons  of  gold  to  fasten  the  bodies  of 
the  gowns,  bracelets  and  armlets  additionally;  numerous  rings 
on  the  fingers,  gold  hooks-and^ycs  for  the  drapery  of  the  gowns, 
eye-glasses  set  in  gold,  and  secured  by  chains  of  gold,  and  a 
watch  with  gold  seals,  and  trinkets  too  numerous  to  be  men¬ 
tioned  by  one  not  professionally  a  master  of  dress.  Such  are 
the  additions  recently  made  to  the  application  of  gold  to  pur¬ 
poses  of  ornament. 

Whatever  effect  may  be  produced  by  such  fashionable  changes 
when  confined  to  the  higher  classes,  it  is  not  bounded  by  their 
consumption  alone.  The  ornaments  of  this  kind  are  first  fabri¬ 
cated  of  fine  gold,  and  commonly  in  London  alone.  They  are, 
however,  soon  imitated,  by  other  workmen,  in  gold  of  inferior 
quality,  in  some  degree,  of  inferior  workmanship,  at  Derby  and 
Liverpool,  but  more  especially  at  Birmingham.  At  the  latter 
place  much  gold  is  so  mixed  with  alloys,  in  the  combination  of 
which  so  much  chemical  knowledge  is  applied,  that  it  can  be  sold 
at  all  prices  from  a  half  to  even  a  quarter  the  cost  of  standard 
gold.  From  metal  of  these  several  degrees  of  fineness,  ornaments 
are  made  which  enable  the  more  numerous  class,  a  little  below 
the  fashionable  world,  to  rival  their  superiors  in  fashion,  and  with 
no  danger  of  their  inferiority  being  detected,  except  by  the  very 
small  number  who  are  critical  judges  of  the  metal. 

Another  step  has  been  made  in  the  progress  of  suiting  or¬ 
naments  to  the  finances  of  a  still  more  numerous  class  of 
lovers  of  dress.  Of  late  years  the  practice  of  plating  with  gold, 
in  a  manner  similar  to  that  long  practised  with  silver,  has  been 
introduced.  A  thin  plate  of  gold  is  fixed  on  a  thicker  one  of 
inferior  metal,  and  then,  by  means  of  the  powerful  flattening 
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mills,  the.  substance  js  extemled  to  tlic  space  desired,  and  pre¬ 
sents  a  sheet,  on  one  side  (rf  thin  gold,  and  on  the  other  of  iiv- 
ferior  metal.fi.  Fromctltis  raetaly^hus  compounded, .great  num¬ 
bers  fof  seals  and  other  small  articles  are  made,  which  are  gold 
to  appearance,  and  will  retain  that  appearance,  even  when  eon- 
stantlv  worn,  during  ten  or  twelve  years.  .v,i  m 

The  gilding  of  metal,  by  applying  to  it  powder-gold,  com¬ 
bined  with'  quicksilver,  so  as  to  leave  only  the  gold  on  the 
surface,  is  another  mode,  by  which  toys  and  trinkets  are  fur- 
mshed  at  a  cheap  rate  to  those  whose  purses  do  not  admit  of 
tlieir  buying  ornaments  of  either  fine  gold,  alloyed  gold,  or 
gold  plating.  There  are  millions  in  every  part  of  the  world, 
each  of  whom  obtains  and  disperses  a  certain  quantity  of  gold, 
which,  though  minute  individually,  amounts  to  a  sum  of  high 
value  when  the  whole  of  the  human  race  who  consume  such  ar¬ 
ticles  is  comprehended  in  the  calculation.  If  among  the.  male 
part  of  tlie  public,  the, use -of  gold,  ornaments,  has  itot  i  been 
adopted)  to  the  same  additional  extent  as  among  .the  females, 
yet  some  progressive  increase  is  very  apparent.  The  mse  of 
gold  chains  for  eye-glasses,  the  increased  number  and  size  of 
seals,  brooches,  and  breast-pins,  and  the  small  waistcoat  buttons 
of  gold,  or  of  gilding  or  plating,  have  caused  a' great  consump¬ 
tion  of  that  metal.  Whoever  has  travelled  much  on  tlie  Con¬ 
tinent  must  have  been  struck,  particularly  with  the  size, of  the 
seals,  the  great  number  of  trinkets,  and  the  weight  of,,  the  gold 
chains  usually  appended  to  the  watches  both  of  the  ladies  and 
gentlemen.  The  fashions  of  Europe  extend  their  influence  pi 
every  civilized  part  of  the  world.  In  America,  in  the  diflerent 
colonial  establishments  founded  by  Europeans  in  the  West  and 
East  Indies,  in  Africa,  Asia,  and  Australia,  besides  their  do¬ 
mestic  manufactures,  they  are  supplied  with  ornaments,  consist¬ 
ing  in  a  greater  or  less  degree  of  gold  and  silver,  some  portions 
of  which  are  again  used  by  even  the  savage  tribes  which  are  in 
contact  with  them. 

From  this  extensive  spread  of  ornamental  as  well  as  of  useful 
articles,  it  must  be  obvious  that  no  calculation,  with  whatever 
care  or  research  it  may  have  been  preceded,  can  be  of  such  a 
nature  as  to  be  more  than  an  approximation  to  accuracy.  The 
task,  however,  must  he  undertaken,  and  the  reader  l)e  left  to 
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give  that  credit  to  the*  result  that’ shall  be  presehtedito  him 
which  in  his  judgment  it  may  merit. 

As  the  only  fields  of  minute  investigation  at  hand  on  the  sub¬ 
ject  of  the  trade  of  the  jewellers  were  London  and  Birmingham, 
what  ‘  refers  to  that  trade  in  the  following  pages  is  chiefly  oon^ 
fined  to  those  places,  though  they  may,  perhaps  with  justice,  be 
extended  to  Liverpool,  Derby,  and  the  other  towns  where  jewel¬ 
lery  is  fabricated.  In  London,  the  most  costly  articles  of  jewel¬ 
lery  are  devised  and  completely  finished  by  the  same  persons  ; 
and,  exclusively  of  the  precious  stones,  which,  in  some  of  the'or- 
namental  products,  are  the  chief  costs,  the  greatest  expenditure  on 
them  is  the  gold.  That  metal  is  rarely  used  in  a  pure  state, 
though,  in  some  of  the  more  delicate  parts,  such  as  the  filigree 
work,  it  is  mixed  with  but  a  very  small  portion  of  alloy.  This 
fine  gold  is  commonly  supplied  to  the  jewellers  by  the  refiners, 
and  that  worked  up  by  them  consists  of  the  .58,000  ounces, 
which,  according  to  the  estimate  before  framed,  remains,  after 
the  part  appropriated  to  various  other  purposes  has  been-  de¬ 
ducted.  It  forms,  however,  but  the  minor  portion  of  that  used 
by  jewellers.  The  gold  used  by  the  first-rate  I,ondon  jewellers 
is  commonly  of  sixteen  carats  fine,  or  with  two-thirds  of 'its 
weiglit  pure  gold.  As  that  gold  which  can  be  purchased  eon- 
asts,  for  the  greater  part,  of  light  guineas,  light  soverei^s, 
doubloons,  Portugal  pieces,  and  other  foreign  coin,*  it  may  be 
considered  as  of  twenty-two  carats  fine,  or  as  two  parts  in  twenty- 
four,  or  one-twelfth  less  fine  than  the  refiner’s  gold.  The  price 
of  this  standard  gold  is  L.  3  ;T7 :  lOg  per  ounce,  and  such  gold 
is  always  a  ready  money  article.  The  price  of  the  pure  gold  of 
the  refiners  is  L.  4  :  7 : 6  the  ounce,  and  is  sold  on  credit.  The 
difference  of  price  is  thus  9s.  1  gd.  the  ounce,  whilst  the'  differ¬ 
ence  in  the  real  quantity  of  pure  gold  is  one-twelfth  part^of 
L.  4  :  7  :  6,  or  7s.  3Jd.  The  cost  of  refining,  and  the  loss  of 
weight  by  that  operation,  may  be  taken  at  sixpence  the  ounce. 
The  difference  in  price,  then,  between  the  standard  gold  and  the 
pure  gold  will  appear  to  be  Is.  lOd.  more  on  the  latter  than  the 
difference  in  real  value.  ’ 

It  must  then  be  the  interest  of  those  jewellers  whose  capitals 
are  sufficiently  large  to  enable  them  to  buy  their  gold  with  ready 
moiiey,  to  purchase  standard  rather  than  fine  gold,  with  the  ex- 
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ception  of  what  is  required  for  such  delicate  parts  of  the  work 
as  can  only  be  executed  with  fine  gold.  1  ‘  ‘ 

In  conversing  with  some  of  the  largest  'manufacturers  of 
jewellery,  whose  trade  consisted  chiefly  in  making  what  are 
called  heavy  articles,  such  as' mourning  rings,  snuff-boxes,  chains, 
plain  bracelets,  and  similar  ornaments,  it  was  ascertained  ’that 
they  used  no  refined  gold.  ‘  Two  houses,  especially, ‘whose -use 
of  gold  weekly’ exceeds  100  ounces,  asserted  that  they  never 
purchased  any  refined  gold,  but  bought  old  English  light  guineas 
and  sovereigns,  or  foreign  coin  by  weight,  and  lowered  the  qua¬ 
lity  to  the  degree  of  fineness  most  applicable  to  the  particular 
objects  for  which  they  were  designed.  Another  informant,  who 
paid  the  highest  amount  of  duty' at  Goldsmiths’  Hall,  affirmed 
that  he  purchased  no  refiner’s  gold  ;  and  another,  whose  trade 
consisted  in  making  the  more  delicate, -as  well  as  the  heavy  ar¬ 
ticles,  stated,  that  “  on  taking  an  account  of  the  various  quali¬ 
ties  of  gold  used  in  their  manufactory  during  the  last  four  years, 
it  was  found  that  the  proportion  of  fine  gold  was  nearly  six- 
tenths,  and  of  standard  gold,  consisting  of  light  guineas,  ports, 
and  doubloons,  four-tenths.” 

Among  eighteen  of  the  largest  manufacturers  of  jewellery  in 
London,  the  fact  was  ascertained,  as  nearly  as  such  kind  of  facts 
can  be,  that  their  weekly  consumption  of  standard  gold  amounted 
in  the  whole  to  1000  ounces,  whilst  the  fine  gold  they  used  did 
not  amount  to  more  than  300  ounces.  This  information  is  cer¬ 
tainly  very  imperfect,  when  the  master  manufacturers  in  that 
trade,  including  those  on  a  moderate  scale,  are  more  than  ten 
times  as  numerous,  and  whilst  the  smaller  manufacturers  who 
work  in  obscure  garrets,  or  in  other  lodgings,  and  use  perhaps 
not  more  than  two  or  three  ounces  of  gold  monthly,  are  known 
to  be  many  hundreds.  Among  this  latter  numerous  description 
of  workmen,  some,  to  whom  a  short  credit  is  an  object,  repair 
to  the  refiners  for  their  small  portions  of  metal ;  whilst  those  who 
have  a  little  money  beforehand,  will  prefer  buying  a  light  guinea, 
a  napoleon,  a  moidore,  or  some  other  foreign  piece  of  money, 
the  weight  of  which  may  be  best  adapted  to  their  finances  and 
the  articles  on  which  they  are  employed.  < 

In  calculations  o£  this  kind,  an  inquirer  should  be  constantly 
apprehensive  of  exaggerated  statements  and  reports,  and  that 
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feeling  has  induced  us  rather  to  trust  to  our  own  collection  of 
facts,  imperfect  as  it  may .  be, .  than .  to  any  opinions  or  calcula¬ 
tions  of  individuals.  The  method  here, adopted  has  beem at¬ 
tempted  to  he  explained,  as  far  as  can  he  done,  without  disclos¬ 
ing  the  names  of  individuals  or  manufacturing  6rms,  or  without 
communicating  the  extentt  of  the  dealings  of  each,  respeotively. 
The  conclutton  to  which  we  have,con^  is,  that,  in  thejewelleiy 
manufacture  of  England,  including,  London,  Birmingham,  and 
the  other  places  where  gold  is  used,  the. .  consumption,  of  stand¬ 
ard  gold  is  four  times  as  much  ,as  the  weight  of  that  which  is 
used  in  that  manufacture  in  pure  gold,  as  sold  to  the  jewellers 
by  the  refiners.  ,  .  .v-.  .  i  . i 

We  could?  then  . state  the  actual  conversion  or  application  of 
gold  in  Great  Britain  to  be. 

Fine  gold  used  by  gilders  of  the  ' 

several  kinds,  and  by  platers,  88,000  ounces.  .•  .  .. 

By  jewellers  of  all  kinds,  -  58,000 


?  146,000  oz.  at  L.  4  : 7  1 6>, 

Standard  gold  used  by  jewellers,  232,000  L.  3 : 17  :  lOJ 
Gold  watches,  viz.  in  London  annually  13,820 ;  in  Bir¬ 
mingham  600 ;  in  all  the  other  places  about  300 ;  in 
the  whole  14,720  watches,  which  av'erage  two  ounces 
each,  being  29,440  ounces,  which  being  only  of  18  ca¬ 
rats,  may  be  valued  at  L.  3,  3s.  per  ounce,  L.  3  : 5 :  0, 


.L.  638,750 
L.  902,270 


L.9a,6ao 


1 

i 


L.  1,636,700 

This  amount,  considerable  as  it  may  appear,  falls  very  far 
short  of  the  communications  of  opinion  made  by  several  intelli¬ 
gent  persons  connected  with  the  various  branches  of  the  manu¬ 
facture  of  gold, — that  of  one  gentleman,  on  account  of  his  ex¬ 
tensive  practical  use  of  gold,  of  his  habitual  accuracy,  and  his 
general  knowledge,  is  entitled  to  attention.  A  variety  of  que¬ 
ries  were  proposed  to  him  on  the  several  branches  of  the  gold- 
trade,  with  which  he  was  conversant ;  among  others,  the  follow¬ 
ing,  viz. :  “  What  quantity  of  gold  is  used  by  the  jewellers  in 
such  small  portions  as  are  not  liable  to  the  stamp-duties The 
answer  in  writing  was  as  follows  : — 

“  An  amount  which  at  first  sight  appears  incredible,  certainty 
not  less  than  from  450,000  to  480,000  ounces  of  standard  gold, 
or  in  pounds  Sterling,  a  sum  of  about  L.  1,900,000  Sterling, 
but  more  probably  L.  12,000,000  than  less. 
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“It  would  be  inconvenient  to  give  here  the  proces*  hy  which 
that  result  is  obtained,  but  there  are  several  ways  by  which  h 
has  been  tried,  and  little  doubt^  if  any,  exists  as  to  its  correct¬ 
ness.’ 

“  There  are  an  innumerable  number  of  articles,  whicb^  from 
their  delicate  texture,  cannot  be  assayed  and  stamped;  and 
others  are  made  of  such  inferior  gold  as  scarcely  to  deserve  the 
name  of  gold  ;  and  yet  the  quantity  is  so  large,  that  a  very  great 
portion  of  gold  is  consumed  in  the  manufacture.  Let  any  one 
look  at  the  trinkets  and  personal  ornaments  of  himself  and  his 
family,  and  he  will  see  what  an  immense  disproportion  exists 
between  the  stamped  and  the  unstamped  gold.  The  quantity 
used  is  certainly  not  over-stated  in  the  first  part  of  this  an¬ 
swer.” 

It  will  thus  appear,  that  the  result  at  which  we  have  arrived 
is  about  100,000  ounces  less  than  what  is  estimated  by  this 
intelligent  manufacturer,  to  be  annually  consumed  by  the  jewel¬ 
lers  alone,  with  which  branch  of  the  application  of  it  he  is  most 
intimately  acquainted. 

We  come  now  to  the  consumption  of  Silver  in  the  several  ma¬ 
nufactures  of  this  country.  In  those  of  gold,  from  the  value  of 
the  metal,  and  the  high  duly  which  is  imposed  upon  it,  a  very 
small  proportion  of  that  which  is  used  is  liable  to  be  charged 
with  the  duty ;  but  on  silver  it  would  appear  probable,  that  the 
quantity  which  does  pay  the  duty  is  nearly  equal  to  that  which 
is  not  chargeable  with  it.  In  articles  purporting  to  be  gold, 
there  is  commonly  so  much  of  the  inferior  metals  combined,  that 
it  cannot  legally  be  considered  as  gold,  and  the  duty,  which  is 
ITs.  per  ounce,  cannot  be  enforced  ;  but  on  silver,  as  the  duty 
is  but  Is.  6d.  the  ounce,  and  what  is  purchased  is  expected  to  be 
of  standard  purity,  almost  every  article  heavier  than  five  penny 
weights  is  carried  to  the  assay-officer,  to  be  stamped,  and  to  pay 
the  duty.  In  fact,  very  few  gold  articles,  except  most  mourn¬ 
ing  and  some  wedding  rings  and  snuff-boxes,  pay  any  duty ; 
but  spoons,  forks,  and  other  silver  goods,  exceeding  five  penny¬ 
weights,  are  charged  with  the  tax. 

We  shall  class  the  consumption  of  silver  in  England  under 
four  several  heads. 

The  first  division  is  that  on  which  the  official  returns  give- 
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the  quantity, of  ^ilvei;  .uith^p  (Jegfep  0!“  t|iat  ep^itlef  it 

to  the  fuUe^  coiiBdenee..  It  tb^ti  the  cq^tunption 

1810  to  1829,  both  years  iociud^,  amounted  in  d^oacloq  r 
Scotland  to  23,055,082  ounces ;  in  the  country  places  in  Eng;-^^ 
land,  supposing  the  whole, of ^  the  duty,jfn  theqt^to  hay^,jheeja 
paid  on  silver,  to  911,750  ounces ;  and  in  Ireland  to  1,539,517 
ounces;  thus  Rowing  the  consumption  of  the  United  Kingdom 
for  the  twenty  years  to  have  been  25,506,339  ounces,  or  at  the 
average  annual  rate  of  1,275,316  ounces.  The  next  division 
of  the  juse  of  silver  is  into  that  for  watches,  the  cases  of  which 
are  stamped  at  the  assay -ofBces,  to  determine  the  fineness  of 
the  metal,  although  they  are  not  subject  to  any  duty.  It  is 
seen  that  the  number  of  watches  stamped  in  London  in  the 
same  twenty  years,  was  2,015,461,  or  100,773  annually;  each 
l)eing  2i  ounces,  would  give  an  annual  use  of  ,  226,740  ounces- 
The  average  number  assayed  at  Birmingham,  but.chiedy  made 
at  Coventry,  was  about  60,000,  weighing  two  ounces  each,  or  , 
120,000  ounces.  In  Edinburgh,  Glasgow,  York,  Dublin, 
Newcastle,  Exeter,  Sheffield,  and  Liverpool,  those  of  which 
last  place  are  assayed  at  Chester,  the  number  may  be  taken 
together  at  80,000,  of  2  ounces  each,  or  at  160  ounces,  thus 
making  together  506,740  ounces.  ,  ^ 

Another  mode  in  which  silver  is  used  is  that  of  making 
plated  goods,  chiefly  manufactured  at  Birmingham  and  ^efn 
field^  and, in  no  inconsiderable  degree  in  London.  The  rolling 
of  silver  in  contact  witli  the  inferior  metals,  is  performed  by  ex- . 
tensive  and  powerful  flatting  mills,  at  each  of  these  three  places-; 
but  the  largest  portion,  as  regards  extent  of  surface,  is  executed 
at  Birmingham.  The  lowest  kind  of  these  rolled  sheets  produ¬ 
ced  by  the  Birmingham  manufacturers,  does  not  contain  more 
than  between  3  and  4  pennyweights  of  silver  to  each  pound  of 
the  inferior  metal  on  which  it  is  plated.  Much  of  this  lower  plate 
is  sent  from  Birmingham  to  Sheffield,  and  there  manufactured 
into  goods,  which,  by  its  inferior  quality  when  sold,  as  it  fre¬ 
quently  is,  as  Sheffield  plates,  injures  tlie  reputation  of  the  pro- 
Auctions  of  the  latter  town,  and  is  a  subject  of  complaint  with 
the  respectable  manufacturers  there. 

The  Sheffield  plate  generally  contains  more  than  5  penny¬ 
weights  pf  silver  to  the  pound  of  copper  or  other  metal,  and 
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much  of  it  is  plated  on  both  sides;  besides  which,  the  small 
beading  which  surrounds  the  edges  of  the  plated  goods,  is  form¬ 
ed  of  silver  alone,  w'hich,  though  troin  Us  weight  not  chargeable 
with  the  ‘duty,  yet  in  the  wh(de  manufacture  consumes  a  large 
portion  of  silver.  The  plated  substances  rolled  by  the  flatting 
mills  in  London,  have  commonly  more  silver  applied  to  the  sur¬ 
face.  Much  of  it  is  used  by  the  platers  to  form  ornaments  for 
coaches  and  for  coach-harness.  As  these  ornaments  suffer  by 
friction  from  the  frequent  cleaning  they  require,  it  is  necessary 
to  have  a  much  thicker  coating  of  silver  than  is  required  for 
some  other  purposes.  As  far  as  can  be  ascertained  by  inquiries 
of  the  platers,  of  the  owners  of  flatting  mills,  and  of  the  manu¬ 
factures  of  plated  goods,  we  are  disposed  to  estimate  the  silver 
used  for  that  particular  purpose  in  Birmingham  and  Sheflield, 
including  with  it  that  used  at  Walsale  and  its  neighbourhood, 
chiefly  for  the  saddlers,  and  ironmongers,  at  about  760,000 
ounces  annually.  That  which  is  for  rolling  in  London,  though  of 
much  better  quality,  being  far  less  in  quantity,  may  be  safely 
estimated  at  150,000  ounces. 

There  is  another  application  of  silver  to  which  only  conjec¬ 
ture  can  be  applied.  Many  articles  are  fabricated  of  that  metal 
below  the  weight  which  is  amenable  to  the  assay  and  the  duty. 
Silver  thimbles  are  annually  made  by  hundreds  of  thousands, 
all  below  the  accountable  weight.  Silver  chains,  either  for  eye¬ 
glasses  or  for  watches,  or  for  any  part  of  the  dress,  are  formed 
of  links,  each  of  which  as  a  single  object  is  below  the  taxable 
weight ;  pencil-cases,  necks  of  smelling-bottles,  locks  to  pocket- 
books,  to  instrumental  cases,  to  portfolios,  and  small  portions  to 
the  handles  of  pen-knives  and  razors,  and  other  personal  and 
domestic  ornaments,  when  added  together  must  form  a  large 
annual  amount  of  silver  consumed,  but  not  liable  to  the  stamp 
tax.  The  gold-beaters  use  some  large  portions  of  that  metal 
for  making  leaf  silver  for  gilding.  According  to  the  best  ac¬ 
count  we  have  been  able  to  collect,  silver  in  leaf  can  scarcely  be 
made  thinner  than  two  and  a  half  times  the  substance  of  leaf 
gold;  as  eight  pennyweights  of  gold  will  make  a  thousand 
books,  whilst  it  requires  one  ounce  of  silver  to  make  that  num¬ 
ber.  The  use  of  leaf  silver  is  certainly  much  less  extensive  than 
that  of  leaf  gold,  but  considering  the  greater  weight  of  each 
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leaf  of  the  same  siae,  perhaps  the  consumption  of  one*nietahin 
this  particulaT  way  may  be  nearly  e<^ual' to -the  other. «' There 
is  atlofher  application  of  silver  by ’an 'inferior,  but  rmnierous 
class  of  artisans,  denominated 'washing  with  eilvtenr,'  but  it  has 
been  found  difficult  to  obtain  any ’clew  to  this  branch  of 'trade, 
by  which  even  'a‘  fcdnjfecture  could  be  formed  bf  'its  extent,  -bin 
Taking  the  opinion  of  experienced  dealers,  and  considering 
the  observations  here  stated,  we  should  not  be  disposed  to  esti¬ 
mate  the  quantity  of  silver  annually  used  in  the  several  ways 
noticed  in  the  preceding  paragraph  at  lessUhan>(ive  hundred 
thousand  ounces.  "  *  '  >'  ■ 

Our  estimate,  then,  of  the  annual  quantity  of  silver  applied  hi 
the  British  kingdoms  to  other  purposes  than  that  of  ctan,  ap¬ 
pears  thus : — 


Ouneo. 

That  paying  duty,  .... 

1,275,816 

That  used  in  watch-cases. 

.  .  606,740 

That  used  in  plating. 

.  .  800,000 

That  used  for  other  minor  purposes, 

600,000 

3,182,066 

At  five  shillings  per  ounce, 

L.  795,514 

If  to  this  be  added  the  quantity  of  gold  as  before  detailed  at 

L.  1,636,700,  we  may  consider  the  two  metals  as  demanding 

L.  2,457,221  annually.  ''  "  - 

*■ 

The  view  here  taken  of  the  consumption  of  the  precious 
metals  in  England  receives  some  corroboration  from, the  best 
accounts  that  can  be  collected  from  the  other  parts  of  Europe. 
The  general  peace  which  prevailed  in  the  greater  part  of  the  twen-^ 
ty  years  here  under  consideration  seems  to  have  had  the  gradual 
effect  of  extending  indulgence  in  articles  of  ornament  and  lux¬ 
ury  of  every  kind.  This  has  been  so  marked  that  no  traveller 
who  has  visited  the  Netherlands,  France,  Italy  or  Germany,  at 
intervals,  with  a  few  years  between,  could  have  failed  to  remark 
the  progress,  from  one  date  to  another,  of  the  great  application 
of  gold  and  silver  to  purposes  of  personal  ornaments,  and  to  the 
higher  class  of  domestic  utensils.  This  -has '  been  strikingly 
obvious  in  most  of  the  capitals  of  tlie  several  countries,  in  all  the 
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oonimercMl  cities,  and  even  among  the  middie  classes  including 
the  inns  and  hotels.  Even  in  the  towns  of  inferior  consequence, 
it  has  been  remarked  that  the  silversmiths,  the  watchmakers, 
and  the  jewellers,'  have  increased  greatly  in  their  numbers,  and 
have  found  the  demand  for  their  goods  keep  at  least  equal  pace 
with  tlie  increase  of  their  population. — Jacobs'  Historical  Inquiry 
into  the  precious  Metals,  Vcl.  II.  '•  ' 

il.l 

On  the  Ut'ility  of  Early  Elementary  Instruction  in  the  Natural 
Sciences.  ‘ 

By  many,  it  has  been  long  and  anxiously  wished  that  the  study 
of  the  Natural  Sciences  were  rendered  more  subservient  to  the 
every  day  qoncerus  of  life,  and  also  a  means  of  illustrating,  not 
op^y  the, existence,  ..but  likewise  the.  attributes,  , of  the  Great 
Creator,  i  . 

The  system  of  education  of  youth  so  long,  pursued  in  the 
public  seminaries  of  this  and  other  countries,  is  now  generally 
admitted  to  be  very  defective,  and  to  have  had  baneful  effects 
upon  society  at  large.  The  time  and  attention  of  the  earlier 
period  of  life  have  been  wholly  engrossed  with  the  languages 
and  manners  of  people  who  lived  many  centuries  ago,  and  whose 
(Customs. are  exhibited  by  the.  writers  of  those  times  as^the  pat- 
i^terp.  of  honour  and  viritue.  These  languages,  however,  ace‘of 
little  or  no  utility  to  nine- tenths  of  those  who  are  compelled,  to 
study  them;,  and  the  customs,  with  very,  flew  exception s,-)ibu,8t 
now  appear,  to  every  enlightened  and,  well  constituted  mind, 
brutal  and  barbarous  in  tlie  extreme.  Hence  the,  ignorance, 
in  regard  to  the  practical  concerns  of  their  own  times,  which  so 
generally  exists  among  even  the  better  educated  classes  of  so- 
.cie^ ;  and  hence  also  the  imperfect  state  of  our  religious  and 
mural  institutions  ;  and,  consequently,  much  of  the  immorality 
and  disease  which  now  prevail. 

It  is  not  at  present  intended  to  trace  the  causes  of  any  par¬ 
ticular  class  of  evils,  but  merely  to  state  our  decided  conviction, 
that  a  great  change  is  required  in  the  general  system  of  edu¬ 
cation.  Towards  this  object  much  has  lately  been  done,  not  only 
abroad  but  also  in  this  country  :  words  only  are  uo  longer 
taught  in  many  of  our  schools,  but  likewise  ideas ;  and  these  are 
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illustrated  by  {Hclorial  represeiKations  of  the  naore  familiar  ob* 
jects  of  nature.  !•'  *11  lo  >-ii  fii  l‘jt(  ai  or'* 

But  if  to  much  has  already  been  done  by  pictorial  reptcaen* 
tadoD,  how  much  more  might  be  accomplished  were  familiar  ob> 
jects,  as  they  really  exist  in:  nature,  next  presented  to>  ibe  eyo; 
and  were  their  various  uses  demonstrated  and  explainedy  before 
that  period  of  life  when  youth  must  betake  themselves  to  those  pro¬ 
fessions  in  which  they  are  afterwards  to  be  engaged  during  life*  ? 
It  has  been  well  remarked,  that  “  all  those  secular  pursuits  which 
tend  to  augment  the  true  happiness  of  the  individual,  whilethey 
contribute  at  the  same  time  to  the  welfare  of  society  at  large,  are 
resolvable,  either  directly  or  indirectly,  into  the  control  or  resi^- 
ance  of  the  powers  of  nature,  and  to  the  acquisition  of  that  de¬ 
gree  of  knowledge  concerning  them,  which  is  necessary  effectual¬ 
ly  to  subdue  them,  or  to  counteract  their  injurious  influence.”  Of 
how  much  importance,  then,  is  it,  that  we  acquire  in  youth  some 
intimate  knowledge  of  those  natural  objects  by  which  we  are  sur¬ 
rounded,  and  upon  the  proper  understanding  and  use  of  which, 
our  comfort'and  happiness  so  ttiuch  depend  ?  The  divine  would 
be  thereby  better  enabled  to  explain  and  illusitrate  t6  tfll  classes  of 
his  hearers,  the  works  of  creation  and 'providence,  the  wcJhdtiTul 
and  beautiful  laws  by  which  these  continue  to  be  governed,  and 
the  inevitable  consequences  which  must  fall  upon  man,  by  his 
violating  the  very  least  of  these  laws.  What  is  it  that  enables  the 
physician  to  avert  and  cure  so  many  diseases,  but  his  study  of 
the  laws  of  nature,  and  the  constitution  of  the  animal  frame,  to¬ 
gether  with  a  knowledge  of  the  properties  of  various  gases  and 
substances,  which  are  either  noxious  or  sanative  when  applied  to 
the  living  body  h  What  is  it  that  enables  one  artizan  or  mechanic 
to  excel  another  in  ingenuity  of-  workmanship,  but  his  supbrior 
knowledge  and  greater  facility  in  the  application  of' natural 
means  to  the  objects  wished  to  be  attained  ?  And,  lastly.  What 
is  it  but  the  increased  knowledge  of  the  objects  and  powers 
of  nature,  which  has  from  time  to  time  been  acquired,  that 
enables  man  now  to  cultivate,  increase,  and  improve,  with  so 
much  success,  the  various  products  of  the  mineral,  the  vegetable, 

•  It  is  to  be  understoo<i,  however,  that  we  are  decidedly  adverse  to  the 
eery  early  instruction  in  physical  knowledge  advocated  by  some  well  mean¬ 
ing  hut  inconsiderate  persons. 
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and  the  animal  kingdoms,  trhieh  are  more  immedtatelj  intended 
for  his  use  ?  '  In  short,  there  is  no  situation  in  life  where  an  early 
acquaintance  with  Natural  History  and  the  collateral  sciences 
will  not  be  of  essential  service ;  and  no  study  can  be  better 
adapted  for  training  to  habits  of  reflection,  morality,  and  exalt¬ 
ed  ideas  of  the  great  Author  of  all  nature. 

'Much  might  be  done  were  teachers  in  our  academies  to  cul¬ 
tivate  a  taste  for  such  pursuits,  and  attach  to  their  seminaries  a 
few  specimens  from  the  different  kingdoms  of  nature.  They 
could  camly  give  demonstrations  on  these  subjects,  without  at 
all  interfering  with  the  other  studies  of  their  pupils,  or  increas¬ 
ing  the  expense  of  education. 

But  there  is  one  particular  topic  which,  we  think,  has  not 
been  sufficiently  noticed  in  relation  to  Natural  History,  and 
that  is,  the  immense  mass  of  misery,  disease,  and  mortality, 
at  present  resulting  from  the  great  ignorance,  among  all  classes, 
of  the  most  obvious  laws  of  nature,  as  applicable  to  the  human 
race.  It  is  lamentable  to  think,  that  while  man  is  straining 
every  nerve  for  the  advancement  of  the  arts  and  sciences, — ^for 
increasing  the  products  of  the  ground,  and  for  improving  the 
breeds  of  our  most  common  domestic  animals ; — yet  that,  to 
the  organization  of  man  himself,  and  its  relation  to  external  na¬ 
ture,  surely  by  far  the  most  interesting  subjects  for  examination 
and  reflection,  so  little  attention  has  been  paid.  It  has  long  been 
ascertained,  that  not  above  one-half  of  the  population  born  in 
towns  ever  survive  two  years  of  age,  and  that  a  great  proportion 
of  the  other  half  are  involved  in  such  diseases  as  cut  them  off  ei¬ 
ther  before  or  soon  after  reaching  manhood,' 'comparatively  few, 
indeed,  ever  arriving  at  the  period  of  old  age.  Notwithstanding 
of  this  frightful  state  of  things,  however^  and  all  the  miseries  at¬ 
tendant  thereon,  seldom  or  never,  it  is  believed,  has  any  ener¬ 
getic  attempt  been  made  to  ascertain  and  remove  the  remote  or 
more  immediate  causes  of  such  mortality  among  the  various 
classes  of  the  inhabitants  in  our  manufacturingdistricts  and  large 
towns.  Intemperance,  and  the  want  of  proper  nourishment,  are 
known  to  be  powerfully  predisposing  causes  to  disease  among  the 
labouring  classes ;  but  the  noxious  effects  of  the  different  sub¬ 
stances  used  in  various  trades,  of  the  vitiated  atmospheres,  and 
of  the  constrained  and  recumbent  position  of  the  body,  have 
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been  all  too  much  overlooked.  A  work  however,  has  lately 
appeared,  likely  U>  attract  some  attention  4o  these  ^subject^,  and 
which  exhibits  not  only  a  comprehensive  view  of  the  diseases  and 
premature  mortality  more  peculiarly  applicable  upwards  of 
150  specified  trades  and  professions,  but  also  the  agents  which 
produce  them,  with  suggestions  for  their  removal.  The.  inhabit¬ 
ants  of  Leeds  and  its  manufactures  are  those  to  which  the  inqiary 
relates.  The  following  are  some  of  the  author's  introductory 
remarks  in  regard  to  the  objects  of  his  investigation. 

“  Man,  in  his  several  relations,  is  assuredly  the  most  interesting  subject 
for  examination  and  reflection.  His  external  form,  his  internal  structure, 
the  number  and  complexity  of  organs,  their  harmony  and  mutual  support, 
the  surprising  power  which  restores  injured  parts,  the  organs  which,  connect¬ 
ing  man  with  his  fellows  and  the  world,  are  the  agents  of  social  relation,— 
these  exhibit  tlm  first  animal  in  the  universe — the  work  of  a  Creator  all-wise 
and  benevolent. 

“  Though  we  cannot  rival  the  agency  of  superior  wisdom  ;  though  we,  can 
neither  make  man,  nor  improve  his  original  organization  ;  we  may  reduce 
his  character,  weaken  his  frame,  and  bring  on  him  premature  decay  and  death. 
It  is  one  thing,  indeed,  to  view  this  being,  as  God  made  him  :  it  is  another, 
to  examine  him  in  a  state  of  moral  and  physical  degradation.”  t  .,)  . 

“  If  we  turn  aur  view  from  man  to  his  woTk%  we  see  the  wUdcrness  con¬ 
verted  into  towns  and  cities,  roads  cut  through  mountains,  bridges  carried 
over  rivers  and  even  arms  of  the  sea,  ships  which  traverse  the  globe,  lakes 
converte<l  into  corn-fields,  forests  made  into  pasture,  and  barren  rocks  cover, 
ed  with  timber  ; — ^in  a  word,  we  see  the  face  of  the  world  changed  by  human 
will  and  human  power.”  ,  i, 

“  These,  and  works  like  these,  are  assuredly  wonderful.  But  while  we 

admire,  let  us  examine.  "WTiat  are  the  effects  of  these  surprising  works _ 

effects,  I  mean  physical  and  moral  ?  I  say  nothing  of  the  wealth  they  pro¬ 
duce  or  have  produced,  for  wealth  is  good  or  evil  according  to  its  application] 
I  refer  to  the  health  of  fifty  thousand  jiersons,  who  spend  their  lives  in  the 
manufactories  of  Leeds  and  its  neighbourhood,  or  in  allied  and  dependent 
occupations.  I  ask,  if  these  fifty  thousand  persons  enjoy  that  vigour  of  bodv 
which  is  ever  a  direct  good,  and  without  which’ all  other  advantages  are  com¬ 
paratively  worthless  ?  I  ask,  if  the  duration  of  life  is  as  great  here  as  in  the 
agricultural  districts  ? 

“  To  come  more  immediately  home,  let  us  compare  the  mortality  in 
Leeds  with  that  of  a  town  destitute  of  manufactures  ;  and  afterwards  with 
that  of  a  merely  agricultural  district.  I  take  at  random  Bipon  and  Pickering 
Lythe.  In  1821,  the  population  of  the  town  and  borough  of  Leeds  was 
83,796,  and  the  burials  were  1516,  or  one  death  in  55  persons.  In  the  liberty 

*  '*  The  E^flhcU  of  the  Prindpal  Arts,  Tracies,  and  Professions,  and  of  Civk  States  and  Habits 
of  Living,  on  Health  and  liongevity ;  with  a  paiUcuiar  Teference  to  the  Trades  and  Manufactares 
of  Leeds:  and  Suggestions  for  the  Removal  of  many  of  the  Agents  which  Produce  Disease,  and 
Shorten  the  Dnration  of  Llfft  By  C,  Tamer  Thacfcrah.  London,  1831.’’ 
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of  lUipon  at  the  same  t^ne,  Uie  iwpulatipa  was  19,131,  aud  the  burials  were 
180,  or  oim  m  67,^.  But  Bipon  being  subject  in  a  degree  at  least  to 

the  eviis  of  a  town,  we  are  required  to  compare  the  mortality  at  Leeds  with 
that  of  an'a^tcdiUiiil  tlt^'people  fMd  their  hkhitaticms  are 

nnt  crowded: '  'Koiftiiitg’Ljrthe«atuniediia<  i4tl  a  populattns  of  and 
the  number  of  burials  205  (  one  death  consequently  in  74,p^fsons.  ^  JCaking, 
then,  the  jnqrtality  at  Pickering  Lythe  as  the  natural  one,  there  was  an  ex¬ 
cess  of  321  deaths  in  tie  toroiigh  ofLee(lsinl82t.  And  allowing  fbr  the  in- 
creai^' of  popuiatiori' since  that  period, '  we  may  fiiirly  say  that  at  least  450 
persons  die  annually  in  tlie  borough  of  Leeds,  tVom  the  injurious  etfects  of 
mannlacturee,  thoicrowded  state  of  {lopulation,  and  the  consequent  bad  habits 
(^life  !  ,We  may  say  that  every  day  of  the  year  is  carried  to  the  grave  the 
corpse  of  an  individual  whom  nature  would  have  long  preserved  in  health 
and  vigour  ; — every  day  we  see  sacrificed  to  the  artificial  state  of  society  one, 
and  sometimes  two  victims,  whom  the  destinies  of  nature  would  have  spared.” 

The  -destruction  of  450  persons  year  by  year  in  the  borough  of  Leeds 
camiot  considered  by  any  benevolent  mind  as  an  insignificant  affair. 
9tiU  less  can  the  impaired  health,  the  lingering  ailments,  the  premature  de¬ 
cay,  mental  and  corporeal,  of  nine-tenths  of  the  survivors,  be  a  subject  of  in- 
difihretice.^  Assuredly,  an  examination  into  the  state  of  our  manufactures 
has  long  been  demanded,  alike  by  humanity  and  by  science.” 

“  Either  diseases  are  artificially  multiplied,  or  they  are  not.  If  inquiry 
prove  the  affirmative,  surely  self-interest,  as  well  as  benevolence,  demands  a 
full  investigation  into  the  causes  of  the  evil : — ^If  the  negative,  w-e  shall  rest 
contented,  gratified  with  the  idea  that  our  emplo3'ment8  are  not  baneful,  and 
that  the  excess  of  mortality  is  the  infliction  of  Providence,  not  the  agency 
of  man. 

“  Most  persons,  who  reflect  on  the  subject,  will  be  inclined  to  admit  that 
our  employments  are  in  a  considerable  degree  injurious  to  the  health  ;  but 
they  believe,  or  profess  to  believe,  that  the  evils  cannot  be  counteracted,  and 
urge  that  an  investigation  of  such  evil  can  produce  only  pain  and  discontent. 
From  a  reference  to  fact  and  observation  I  reply,  that  in  many  of  our  occu¬ 
pations,  the  injurious  agents  might  be  immediately  removed  or  diminished. 
Evils  are  suffered  to  exist,  even  where  the  means  of  correction  are  known 
and  easily  applied.  Thoughtlessness  or  apathy  is  the  only  obstacle  to  success. 
But  even  where  no  adequate  remedy  immediately  presents  itself,  observa¬ 
tion  and  discussion  will  rarely  fell  to  find  one.  We  might  even  say,  that  the 
human  mind  cannot  be  fairly  and  perseveringly  applied  to  a  subject  of  this 
kind,  without  decided  effect.” 

Mr  Thackrah  has  divided  the  inhabitants  of  Leeds  and  its 
neighbourhood  into  four  great  classes,  viz.  Operatives,  Dealers, 
Master  Manufacturers  and  Merchants,  and  Professional  Men  ; 
and  in  examining  the  state  of  these  severally,  has  adverted  to 
the  atmosphere  they  breathe,  the  muscular  exercise  taken,  the 
postures  of  body,  maintained,  the  variations  of  temperature  and 
humidity  to  which  they  are  exposed,  their  diets  and  habits  of 
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life,  and  finally,  in  some  classes,  the  state  of  mind.  The  cir¬ 
cumstances  in  which  these  are  favourable,  as  well  as  those  that 
are  unfavourable  to  health,  are  likewise  pointed  out,  in  order  to 
remove  unfounded  apprehensions,  as  well  as  to  expose  the  real 
agents  of  disease. 

The  circumstances  which  are  favourable  to  health,  in  the  pre¬ 
sent  state  of  society,  are  of  course  very  limited,  and  are  appli¬ 
cable  only  to  persons  whose  employments  are  chiefly  out  of 
doors,  and  to  such  professional  men  as  are  engaged  in  mental  or 
literary  pursuits,  conjoined  with  considerable  exercise  in  the 
open  air.  These  two  classes,  however,  form  a  very  inconsider¬ 
able  portion  of  the  community  ;  while  the  great  majority,  again, 
of  operatives,  dealers,  merchants,  and  manufacturers,  together 
with  children  at  school,  and  many  professional  persons  who  have 
much  mental  application,  without  adequate  exercise  of  the  body, 
are  all  exposed  to  the  pernicious  influence  of  impure  atmo¬ 
spheres,  long  continuance  of  labour,  with  constrained  or  unnatu¬ 
ral  positions  of  the  body,  of  sudden  changes  of  temperature, 
and  various  other  agents  destructive  to  health  and  life.  Intem¬ 
perance  and  irregular  habits  are  likewise,  as  is  well  known,  power¬ 
ful  auxiliaries  to  the  general  catalogue  of  predisposing  causes  of 
disease  among  all  classes  of  men. 

The  appalling  rates  of  sickness  and  mortality,  which  have  been 
found  to  prevail  among  the  different  ranks  of  society,  are,  there¬ 
fore,  not  at  all  surprising;  but  it  must  at  the  same  time  be  obvious, 
that  the  excess  is  owing  to  the  agency  of  man,  and  not  to  the  im¬ 
mediate  infliction  of  Providence.  What  have  been  called  the  Laws 
of  Sickness  and  Mortality  are  not  invariable,  but  are  merely,  at 
least  before  the  period  of  old  age,  exceptions  to  the  fundamental 
laws  of  health  and  longevity.  These  exceptions  are  no  doubt  nu¬ 
merous,  but,  in  proportion  as  a  knowledge  of  the  works  and  laws 
of  Nature  become  more  general,  the  causes  of  these  exceptions  will 
be  rendered  more  apparent,  and  means  be  speedily  adopted  for 
their  prevention  and  removal  *.  These  means,  too,  will  be  found 

•  Perhaps  there  are  few  it  any  works  wherein  the  miseries  of  mankind 
referable  to  .infringements  of  the  laws  of  nature,  are  more  familiarly  or  more 
forcibly  illustrated,  than  in  an  Essay  on  the  Constitution  of  Man,  and  its 
relations  to  external  objects,  by  Mr  George  Combe.  •' 
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extremely  sim^de, —chiefly  eoiisislingt  :uf  moderate  labour,  tein- 
peratice,  cleanliness^  ventilation,  muscular  >exerdse,  serenity  of 
mind, 'and  an  elementary  knowledge  of  the  structure  and  func¬ 
tions  of  the  .prinei|i)al<  organs  of  the  human  body.  It  is  much 
to  be  regretted,  however,  as  justly  remarked  by  Mr  Thackrah, 
that  subjeots  like  these  find  no  entry  at  present  in  the  books  of 
ouPi merchants  or  tradesnieti ;  they,  intent  on  (-their  avocations, 
strangely  overlooking  the  very  means  necessary  for  pursuing  tlmm 
with  pleasure  and  success ;  wliercas,  had  they  a  taste  forj  Natu¬ 
ral  History,  its  pursuits  would  be  a  recreation  not  only  delight¬ 
ful,  but -likewise  highly  beiielkial  itii  every  profession.  1“  ,\Ve 
may  only  add,”  says-he,  ‘♦■that  a  man  addicted  to  pursuits  like 
tltese,— the  various  pursuits,  I  mean,  of  natural  knowledge, — , 
can  scarcely 'be  a  bad  man.  A  judicious  parent  would  be -far 
more  anxious  to  give  his  family  a  taste  for  natural -knowledge, 
than  for  iliterature.  They  might  gmn  neither  present  nor  ulti- 
mote  fame,  hut  they  would  obtain  that  moderate  and  serene  en¬ 
joyment,  that  ‘  tranqnillitas  aniviU  the  ‘  animus  sine  perturbor. 
tione'  to  which  Seneca  repeatedly  and  justly,  refers  a.s  the  great- 
est  of  temporal  We.ssings.”  ,  i  .  , 

IMI  ..  I.  ■.!,  .1  -:|lt  .'I(.  .  • 

I'  I 

On  ihe  Scenery  of  Italy  ,  as  contrasted  ncitk  that  of  Germdny  ; 

’  the  Geognosy  of  Albano,  near  It(me\  and  the  General 
''  Structure  and  Trachytic  Rocks  of  Etna.  In  a  Letter  of 
Professor  Fuiedkich  Hoffmann  to  M.  Gerhard  at 
IBcrlin. 

'»  ,  ,  . 
TL'hb  indulgent  attentions  which  you  have  always  so  liberally 
evinced  on'  my  behalf,  encourage  me  to  send  you  a  few  of  the 
particulars  which  I  have  as  yet  been  able  to  collect  in  the  course 
of  my  scientific  researches  in  Italy.  For  although  these  are  fat 
from  realizing  the  ideal  picture  which  I  had  formed  of  them 
previously,  perhaps  in  a  moment  of  too  great  exaltation,  yet 
they  are  by  no  means  so  destitute  of  general  interest,  as  to  be 
unworthy  of  being  submitted  to  your  paternal  inspection,  or  to 
the  criticism  of  a  mind  so  deeply  imbued  aa  yours  with  a  taste 
for  the  science  of  Nature.-  'i  >  1  '.a  .'  ‘  ‘  i 

Italy  is,  in  my  opinion,  very  far  from  being  so  beautiful  as  it 
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has  been  often  de^^ted  by:i  enthusiastic  travellers,  atuatieurs 
and 'artists.  <  Whoever  hast  been  accustomed,  from^his  being 
a  wanderer  like  myself,  to  satiate  his  eyes  with  the  prospect 
of  magnifieent  mountain  scenery where  limpid  streams,  tower¬ 
ing  forests,  and  green  tnendows,'  unite  their  eloquence  to  in¬ 
spire  him  with  an  indescribable  serenity  of  feeling,  amounting 
even  in  some  cases  to  rapturous  emotions ;  will  often.be  inclined 
to  give  the  preference  to  the  enjoyments  of  our  native  country 
over  all  the  luxuries  of  Italy.  For  although  I  cannot  coincide 
witii  the  insensibility  of  the  hypochondriacal  traveller,  wha  as¬ 
serted  that  he  could  only  distinguish  two  characteristic  trees  on 
the  Italian  soil,  the  wide-spreading  pine  and  the  tall  cypress ; 
yet  I  have  rarely  felt  that  inward  complacency  in.tlie'conteniH 
plation  of  the  beauties  of  nature,  which  has  been  described  by 
so  many  travellers.  How  often  are  we  not  reminded  of  our  dis¬ 
tance  from  Germany,  and  of  our  proximity  to  Africa,  particu¬ 
larly  in  the  mountainous  districts  of  Italy,  by  an  aspect  lof  ari¬ 
dity  which  characterises  the  vegetation,  by  the  total  wantiof  wa¬ 
ter,  and  the  absence  of  those  green  glades  which  everywhere 
abound  in  our  native  mountains  !  Wlieo  at  last  we  chance  to 
light  on  a  green  patch,  to  relieve  the  eye  from  the  monotonous 
aspect  of  bare  rocky  cliffs,  or  to  refresh  our  thirst,  but  ill 
quenched  by  the  fresh  rain  or  insipid  cistern-water,  theq  w^^are, 
told  that  we  must  not  remain  here,  as  the  scourge  of  the  mala¬ 
ria  forbids  sleep  to  the  unseasoned  traveller,, and  the  bloat^  and 
pale  visages  which  surround  us,  speak  much  more  eloquently 
than  the  warnings  of  the  conducteur.,  or  the  melancholy  aspect 
of  numerous  deserted  and  half-ruined  houses,  which  are  so  cha¬ 
racteristic  of  this  country,  full  of  the  remains  of  fallen  grandeun 
Such  were  a  few  of  my  sensations  when  I  travelled;  iwith  . my 
friend  Repetti  through  the  lonely  hills  of  the  !Miaremma  Toscana. 
They  continuedthe  same  at  the  aspectof  thesuo-burntjCow/JOgwa 
di  Huma,  and  during  my  wanderhigs  in  theivalleysjof  the 
rone  and  the  Ttirano;  and  myiuunierous  courses  tiirotagh.ithe 
woody  region  of  Etna,  have  hardly  yet  been  able  to  reocwicileme  to  • 
the  deficiencies  of  the  Italian  landscapa  The  traveller  wiH.  cer¬ 
tainly  be  disagreeably  disappointed,  if  he  interprets  literally  the 
words  of  the  celebrated  Ferrara,  (in  his  Guida  dei  via^fffitori  in' 
Sicilia},  *^  that  there  arc  situations  in  the  woody  r^on  worthy 
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of  poetry, — pathless  autl  glooipy  woods,  impenetrable 

copses,  and, refreshing  shades.”  .For  a  thinlyiScattered.fprest  of 
oaks,  neither  remarkable,  for  their  size  nor  their  magnificent 
forms,  and  a  turf  full  of  ferns,  and  eutiroLy  destitute  ofi,br,usl)- 
wood,  which  furnishes  but  a  scanty  subsistenccifor  a  few  sheepi 
will  hardly  serve  to  redeem  the  accuracy  of  this  picture-  jHe 
will,  on  the  contrary,  be  much  more  disposed  to  subscribe  tp  die 
sentiments, of  our  unprejudiced  countryman  M.  V.  Kiedesel,  y.ho 
writes  to  Winckelman  in  that  he  was  totally  disappointed 

on  seeing  the  woods  of  litna,  all  the  fine  descriptions  of  which 
•were  utter  falsehoods.!  All  the  trees  are  dwarfs  compared  with 
those  to  w>hich  we  have  been  accustomed,  and  if  we  are  disap- 
]K>iBted  by  the  almost  total  want  of  grass,  our  agreeable  sensa¬ 
tions  are  not  increased  by  the  deficiency  of  water,  wh.it-h  re¬ 
minds  us  at  every  step  that  we  are  treacling  the  porous  vault  of 
a  volcano.  For  not  a  single  spring  has  yet  been  detected 
throughout  the  whole  compass  of  Etna,  fit  for  giving  a  sLand- 
ai'd  temperature ;  and  water-bottles  always  occupied  a  promi¬ 
nent  place  among  the  baggage  of  otir  mules  on  our  tours 
through  the  mountain,  which  were  carefully  tilled,  whenever  »e 
'came  upon  a  patdi  of  snow',  or  on  a  pcx)l  of  water,  in  the  fissures 
of  the  rocks ;  and  without  this  entirely  novel  appendage  to  a 
Fiuropean  traveller’s  equipment,  our  progress  would,  bnye  been 
much  impeded.  Yet,  notvvithstamliug  all  these  minor  faults,  who 
is  there  whose  recollections  of  this  beautiful  country  will  not  he 
agreeably  revived  by  many  imperishable  reminiscences.^  Wh.o- 
cver  has  once  inhaled  the  balmy  air,  or  cast  his  eyes  upon  the 
azurn  sky,  so  characterized  by  its  eternal  serenity  in  this  climate, 
or  has  beheld  its  magic  splendour,  which  communicates  to  a 
poor  landscape  a  heavenly  l)eauty,  who  is  not  sometimes, seized 
with  a  chilling  sensation  w  hen  he  recalls  to  his  imagination!  our 
dull  and  stormy  northern  sky  ?  aral  w'e  can  only  place  our  bo- 
loved  Iwmes  in  competition  with  this  foreign  land,  wlien  we 
think  of  our  most  beautiful  scenes,  and  the  delightful  cliaoges 
of  the  seasons,  which  bring  along  with  them  their  varied  and  in¬ 
teresting  enjoyments,  The  simplicity  in  the  mode  of.iife,!  and 
pf  subsistence,  has  no  doubt,  something  attractive  to 
tjhe  northerns,  and  we  could  hardly  suppose  that  the  superfiiu- 
tles  M  abtindantly  lavished  on  tliis  land. by  the  bountiful. hand 
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of  Tiatul**' 'could  ajSpcar'  ftionOtotitkih  or  'oppressive.  Who, 
however,  vill  ctini^are  the  lot  of  thte’ '  effeminate  aild  igilfrtant 
Lazuroni,  who,  without  shelter  or  clothing, 'drag  on  a  listless  and 
miserable  life',  with  that  of  our  robust  husbandmen  or  artificers, 
fijTccd  fo-gaiti  tlien^^uhsisterta;  with  the  sw^t’of  thefr  brow.*' 
fear  that'I ’hlive  detalncd’  you  too  long  with  tHe“p\ctute 
of  Italian  scenery.  But  I  hope  that  'you  will  ^find  it  more 
interesting^  if  I  give  you  a  few  particulars  regarding  the  pro- 
})er'' subject  of  my  researches.  As  you  may  easily  suppose 
the  Volcanic  formations  claimed  the  first  place  among  the'  phe¬ 
nomena 'of  this  Interesting  country.’  ^  The  first  poirtt'Nvlnch  I 
fell  in  with  on  my  journey  from  the  north  Was  the  Monte  lAltli- 
ata'ih  Tuscany.  It  was,*  however,  in  the  beautiful  Alban  irdk 
near  Rome,  in  the  Lake  of  Bracciano,  and  in  the  Hill  of  Tblfa.^ 
that  r  found  the  first  distinct  appearances  of  this  character!  ^'The 
first  is  by  far  the  most  interesting  and  varied  of  these  three 
mountainous  districts,  and  I  think  that  I  have  been  so'fortunate 
as '  to  developc  their  structure  and  true  nature  more^  perfectly 
than  my  predecessors.  If  I  mistake  not,  you  are  in  possession 
of  the  excellent  chart  of  the  environs  of  ancient  as  well  as  mo¬ 
dem  Rome,  which  has  been  published  by  Dr  Westphhll,''aitd 
which  is  by  far  the  most  complete  and  correct  of  any  which  has 
hitherto  appeared.'  In  it  you  will  find  a  complete  exposition  of 
all  the  more  remarkable  facts  in  the  Alban  Hills,  and  I  beg  jyou 
therefore  to  follow  on  it  the  few  observations  which  I  ani  going 
to  lay  before  you.  You  will  find  there  this  little  riiouhtamoOS 
district  divided  into  tw’o  circles,  the  external  and  more'  consi¬ 
derable  of  which  passes  through  Frascati,  Monte  Porzidl  Montc 
Compatri,  and  Rocca  Priora,  and  its  most  elevated  point  is  m 
the  Monte  Artemisio,  on  the  oast  side  of  Netni.  The'inncr  and 
smaller  ring  has  Nemi  on  its  south  side,  and  on  the  west  side'  the 
little-hill  town  of  the  Rocca  di  Pupa.  So  far  the  picture’  ot  this 
district  is  simple  and  easily  understood,  and  I  hope  thatyoii 
will  not  meet  with  more  difficulty  while  I  trace  out  the  cliicf 
outlines  of  its  internal  constitution. 


The  outer  circus  is  principally  composed  of  the  remarkable 
/vprritto,' with  which,  of  course,  you  are  well  acquaintetl/'frorn 
the'masterly  description  of  M.' V^on  Buch.’" Tills 
which  is  distinguished  fro'tiii' all  other  volcanic' tutfs,' 


rock  IS  a  tuff 
'V.. 

nii(j 
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from  those  of  the  Campagna  di  Roma,  by  its  greater  solidity, 
and  by  the  freshness  and  lustre  of  its  imberlded  minerals.  An¬ 
gular  foh’ae  of  mica,  fragments  of  lava  and  slags,  more  rarely 
augite,  but  above  all,  the  leucite  crystals,  so  abundant  in  the 
Roman  lavas,  are  heaped  together  in  a  light  grey  compact  clay- 
stone  basis,  which  often  encloses  blocks  of  white  marble,  or 
rather  dolomite  limestone,  and  fragments  of  rocks,  consisting  of 
glassy  felspar,  and  black  or  green  mica,  with  grains  of  Hauyne, 
exactly  analogous  to  the  matters  which  form  the  ejections  of 
Vesuvius,  which  we  find  en 
rino  of  Mo7ite  Somma. 

The  peperino  of  the  Alban  Hills  is  always  regularly  stratified, 
which,  with  the  nature  of  its  cement,  go  to  prove  its  formation 
having  been  influenced  by  the  presence  of  water;  for  it  is  not  a 
tuff  formed  by^  simple  aggregation  and  subsequent  cohesion 
of  ifs  fragments,  like  what  is  so  often  found 'bn  ‘  fetna,  but 'it 
is  a  true  product  of  aqueous  deposition.  Interposed  between  its 
strata,  we  find  here  and  there  a  few  beds  of  slags,  but  more  fre¬ 
quently  rough  layers  of  basaltic  lava,  the  cavities  of  which  dis¬ 
play  the  same  variety  of  crystals  of  nepheline  and  mellilite,  for 
which  the  basaltic  stream  from  the  Tomb  of  Cecilia  Metella,  or 
from  the  Caj)o  di  Bone  near  Rome,  is  already  so  remarkable. 
But  what  is  still  more  curiousis,  that  these  alternations  of  peperino, 
slags,  and  basalt,  dip  away  with  the  utmost  regularity  from  the 
centre  of  this  outer  circus,  their  outgoings  being  distinctly  seen  on 
the  precipices  of  its  interior ;  presenting  an  exact  picture' of  the 
cratersof  elevation  so  beautifully  distinguished  by  M.  Von  Buch. 
Ifj  tb^n,  the  outer  circle  is  the  margin  of  the  crater'of  elevation, 
the  interior  one  must  necessarily  be  that  of  the  crater  of  erup¬ 
tion.  This,  accordingly,  is  the  fact,  but  as  it  is  the  first  extinct 
crater  which  I  had  seen  in  Italy,  I  only  arrived  at  this  conclu¬ 
sion  after  some  little  attention.  For  the  margins  of  the  cavity 
are  deficient  in  many  points,  and  the  inner  walls  of  the  crater 
have  a  very  slight  inclination  and  are  thickly  covered  with 'woods. 
A  portion  of  its  western  side  is  wanting  altogether,  and  in  the 
interval  rises  the  liocca  di  Papa.  The  highest  point  of  its  mar¬ 
gin,  is,  ridge  of  the  Monte  Cavo,  about  2800  feet  above 

the  l^vel  of  the  sea,  and  the  bottom  of  the  crater  is'about  750 
feet  lower,  or  2000  above  the  sea.  It  is  now  covered  with  grass. 


veloped  in  the  same  way  in  the  Pepe- 
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merely  the  form,  however,  but  also  the  internal  .  structure,  ^  to 

prove  that  this  was  formerly  the  site  of  a  crater  of  eruption. 

We  no^  longer  meet  with  the  peperino,  with  the  basaltic  plateaux 

of  the  outer  circus,  or  the  crater  of  elevation.  Its  principal  mass 

consists  of  an  accumulation  of  angular  fragments  of  slags,  and 

beds  of  ashes,  as  is  very  well  seen  on  the  fresh  sections  of  the 

Madonna  del  Tufo.  At  Intervals  we  find  large  ^coarse  masses 

of  rough  leucitc  lava,  so  that  the  geologist  can  never  hesitate  a 

moment  regarding  the  true  nature  of  the  internal  mass  of  the 

Alban  Hills,  when  once  he  has  seen  the  fresh  thrown  up  scoria- 

eeous  cones  of  Vesuvius  and  Etna.  This  mass  is  not,  how- 

•  * 

ever,  every  where  distinctly  separated  from  the  margins  of  the 
crater  of  elevation.  On  the  south  and  south-west  sides,  towards 
Nemi  and  Palazzola,  they  are  amalgamaU-d  together,  and  the 
nearly  horizontal  beds  of  peperino  between  Arieia,  Genzano, 
PalazzolUy  and  Nemi,  form  a  sort  of  platform  which  is  applied 
immediately  to  the  sides  of  the  Monte  Cavo.  It  is  here  that  we 
meet  with  the  beautiful  funnel-shaped  cavities  of  the  Logo  'di 
Nemi  and  the  Logo  di  Castelh.  They  bear  much  resemblance 
to  mere  ankings  of  the  earth,  and  have  certainly  never  been  cra- 
tera,  ifor  the  strata  are  not  directed  concentric  to  their  margin.-. 
Their  banks  consist  also  chiefly  of  peperino,  which  sinks  toward 
the  south  into  the  level  tufaceous  plains  of  Home.  '' ' 

These  views,  which  I  have  ventured  to  lay  before  you  some¬ 
what  in  detail,  are  perhaps  not  unworthy  of  your  attention ;  but 
1  bog  your  indulgence  for  having  drawn  them  up  ^rely  from 
memory,  without  reference  to  the  chart  to  which  I  have  alluded. 
When  I  get  ray  notes,  which  have  been  left  behind  at  Naples, 
I  .will  be  able  afterwards  to  give  more  minute  particulars.  I 
hope  also,^that  it  will  be  in  u>y  power  to  revisit  these  localities, 
iu  order  to  give  sufficient  contpleteiiess  to  my  observations,  that 
I  may  he  able  to  form  a  geognostic  chart  with  the  necessary 

sections. 

•  » 

Allow  me  now  to  transport  you  to  the  memorable  Phlegnran 
fields  of  Sicily.  You  may  easily  suppose,  that  ever  since  my 
arrival  in  the  island,  Etna  has  claimed  my  especial  and  almost 
exclusive  attention.  In  fact,  the  investigation  of  this  mountain, 
and  of  the,  volcanic  phenomena  in  the  neigh bourhootl,  has  now 
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o<;q^pi(;4, upwards  of  two. mpolhs  o{^ithe  time  alk)tteU  to.us  ia 
Si^y,  ,  Sut  .t,,bope  that  this. time  has  not  been  uoprohtably 
employe,d,  .and :l  flatter  myself  that  even  now,  we  have  arrived 
at  results,  the  full  importance  of  which  will  only  be  developed 
by^future  inquiries.  No  sooner  had  we  recovered  from  the  first 
impression  of  astonishment  excited  by  tlie  magnificent  phenomena 
b^pre  ;US,  than,  we  applied  ourselves  to  the  investigation  of  the 
basalts  which,  form  a, circus  surrounding  the  mountain  in  asortof 
semicircular  amphitheatre;  for  these  basalts  have  always  attracted 
the  attention  of  observers,  and  they  have  been  carefully  distin* 
guished  from  the  modern  lavas  which  cover  the  sides  of  the 
mountain.  If  I  mistake  not,  M.  Von  Buch  himself,  in  his  ge^ 
neral, sketch  of  volcanoes,  has  directed  our  attention  to  them  in 
an  especial  manner.  But  we  were  quite  disappointed  in  our 
expectations,  when  we  saw  that  these  basaltic  masses,  were  very 
inconsiderable,  isolated  and  quite  unconuected  with  one  another 
or  with  the  general  physiognomy  of  the  surface.  This  disap¬ 
pointment  in  their  magnitude  and  extent  was  hardly  indemnified 
by  the  interesting  observation  of  numerous  basaltic  dikes  which 
proceeded  upwards  from  this  principal  mass  into  the  chalk  of 
the  Cyclopean  islands.  t 

You  may  easily  imagine  what  was  our  satisfaction  when  we 
found  unexpectedly,  in  another  part  of  the  mountain,  what  am¬ 
ply.  repaid  us  for  our  disappointment  at  the  sight  of  tlwse  ba¬ 
salts.  During  our  earlier  journeys,  mention  was  made  to  us  of 
a  deep  aud  spacious  valley,  the  upper  part  of  which  was  on  its 
eastern  side,  and  which  went  by  the.  name  of  the  Valle  dd  Bove. 
It  was  said  to  be  quite  separate  from  the  summit,  and  many 
travellers  agreed  in  tlieir  accounts  of  its  magnificence.  Very 
few,  however,  had  ever  reached  its  interior,  which  lay  remote 
from  the  ordinary  routes,  and  w'as  not  very  easy  of  access.  These 
accounts  naturally^  excited  our  curiosity)  for  the  great  cone  of 
Etna  is  quite  destitute  of  valleys  of  any  consequence  in  its  upper 
regions.  We  resolved,  therefore,  on  visiting  it,  and  were  amply 
repaid  for  our  trouble ;  for,  instead  of  the  lavas  which  we  had 
every  where  met  with  on  the  sides  of  this  valley,  there  were 
the  most  evident  proofs  of  the  existence  of  numerous  varieties 
of  trachytic  rocks.  Its  principal  mass  is  formed  of  horizontal 
coarse  beds,  alternating  with  slaggy  conglomerates ;  another  por- 
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tion  assumed  the  form  of  immense  dikes  rising*up  fnotri  bialdVj 
and  a  third  represented  numerous  which  traVersi^  per^)^- 
dicularly,  and  in  a  great  variety  of  contortions,  the ’rocky  walls 
of  the  valley.  '  *  '  '  '■  ./  inif  Jii 

But  what  was  still  more  singular  and' surprising, '“these  tra-^ 
chytic  beds  dipped  away  in  all  directions  from  the  sides  of  the' 
valley,  and'thus  gave  it'the  form  of  an  amphitheatre,  only  that' 
a' part  of  its  eastern  margin  was  deficient  where  it  formed  a  Ijh^* 
gap.  In  fact,  when  once  one  has  entered  its  interior,  the ‘idea 
at  once  occurs  that  we  are  standing  in  the  bottom  of  \he'caMerti 
of  a  crater  of  elevation.  The  dimensions  of  this  cratw  of*  No¬ 
vation  are  quite  capable  of  including  within  its  bounds  the  cen¬ 
tral  volcano ;  but  it  is  curious  that  the  latter  is  planted  upon 
one  of  the  borders  of  this  crater.  For  the  diameter  of  this  spa¬ 
cious  amphitheatre,  which  impressed  us  so  forcibly,  is  fully  five 
miles ;  and,  accbrtling  to  our  measurements,  the  enclosing  walls' 
areTOOO,  and  even  2000  and  3000  feet  high.  Th«r  elevation 
internally  was  probably  much  greater  originally,  as,‘‘for  thou-“ 
sands  of  years,  the  lavas  which  have  been  poured 'forth  from 'the 
summit  of  Etna,  have  been  accumulated  in  this  valley  ;  and  e'Ce'n' 
now  the  greater  part  of  the  caldera  is  covered  by  the  rough 
lava-streams  of  the  eruptions  of  1811  and  1819,  which  renders 
it  very  fatiguing  to  traverse  its  interior.  According  to  our  ba¬ 
rometric  measurements,  the  surface  of  this  lava  is  elevated  4760  ' 
feet  above  the  level  of  the  sea.  The  Monte  Zoeclato,  ftvrri  which 
an  excellent  view  is  obtained  of  its  interior,  is  elevated  5486  fbet.‘ 
The  Cigiione  della  Valle  del  Bore,  and  the  Cima  della  Valle  del 
Bave,  both  of  which  are  placed  upon  the  margin,' are  elevalbd, 
the  former  8628  feet,  and  the  latter  8808.  But  the  present 
summit  of  Etna  towers  to  the  height  of  10212  feet.'  From'  these 
measurements,  you  may  form  some  idea  of  the  appearance  of 
these  rocky  walls  as  seen  from  the  interior  of  the  Caldera. 

■‘■I’  ■ 
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^'a  gitigviar  Subtiatice  /butul  among  tli£  Prodm  t*  qf 
hcif,  the  Krvqtiion  of  Vemvim  in  the  1830. ,  By,^WiL- 

LiAM  Gkegory,  M.  D.  F.  R.  S.  E.  Lecturer  on  Chenoistry, 

.  Sic.  ,  Communicated  by  the  Author.  < /f 

.  '  fif,  • 

^\ist  substance  was  put  into  my  hands  along  with,  some  other 
\  volcanic  productions,  hy<  Mr  R.  Allan,'  accompanied  with  the 
following  account  of  the  situation  in  which  it  was  found- 
ill  “iDuring  the  monthof  November 1830,  Vesuvius  was  in  a  state 
-of  con^erahle  activity,  throwing  up  from  the  small  cone  which 
-occupied  the  centre  of  its  crater  constant  showers  of  scoria  and 
stones,  to  the  height  sometimes  of  500  or  600  feet.  Tliese  ejec- 
-  tioQs : gradually  increased  till  the,  3d  of  December,  when  they 
became  so  violent  as  for  ten  days  to  preclude  the  possibility  of 
•  ascending  the  mountain.  Much  liquid  lava  from  time  to  time 
flowed  from  the  cone  upon  the  surface  of  the, surrounding  cra- 
-tsr,  causing.it,  within  the  short  period  of  six  weeks,  to  be  filled 
up  nearly  200  feet,  and  raising  the  level  of  the.  crater  to  within 
50  feet  of  its  edge.  In  the  middle  of  December,  the  volcano 
became  suddenly  more  quiescent,  and  by  the  end  of  that  month 
it  was  possible  not  only  to  descend  into  the  crater,  but  even  to 
mount  the  cone  in  its  centre.  During  the  month  of  January, 
its  volcanic  activity  gradually  subsided,  and  towards  the  end  of 
that  month  presented  no  farther  appearance  of  action,  than  emit¬ 
ting  volumes  of  smoke,  and  acidulous  fumes,  from  an  infinity  of 
vents  within  the  crater.  Several  interesting  sublimations  -were 
at  the  same  time  depoated>on  the  rugged  and  broken  surface  of 
the  lava,  among  which  the  sulphuric  and  muriatic  salts  seemed 
greatly  to  prevail.'  The  fumes  were  in  many  places  intolerable, 
and  the  pui^ency  of  the  chlorine  excessive.”  i  i.irlri!.!',.- ,■  ,iii 
On  the  surface  of'  a  partial  hollow,  consisting  of  black  volca¬ 
nic  lapilltE,  occup)fing  a  space  of  perhaps  eight  or  ten  yards  in  dia¬ 
meter,  and  at  the  distance  of  100  or  more  from  the  mouth  of 
the  cone,  appeared  an  exceedingly  beautiful,  .  bright  orjltigc- 
coloured  salt.  Being  merely  superficial,  it  was  collet  ted  w  ith 
some  difficulty ;  the  muriatic  fumes  arising  from  it  were  most 
suffocating;  and  'the  ground  around  it  was  too  warm  to  admit 
of  keeping  the  feet  in  one  position  even- for  a  few  seconds.  In 
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some  places,  where  it  appeared  to  be  thickest,  the  colour  exactly 
resembled  that  of  a  dark  Seville  oran^,  white  in-  others  it  had 
a  more' yellow  ’ hue',' and,  when  taken  up,  appeared  soft  and 

c)aggy:»’  *  ':<J  '  >!  I  I  J  MU..  )«!> 

When  I  received  the  bottle,  containing  the  substance  in  ques¬ 
tion,  in  September  1831,  about  a  year  after  it  had  been  collat¬ 
ed,  it  presented  the  appearance  of  a  mass  of  the  Ccminstencelof 
butter,  and'of'  a  bright  orange'colour,  in  some  parts  clean  and 
pure,  in  others  mixed  with  a  considerable' quantity  of' a  dark 
sand.  '  The  bottle,  when  opened,  had  a 'smell  which  led 'me  to 
suspect  the  presence  of  bromine  or  iodine;*  but  in  the  course 
of  a  few  hours  this  smell  was  gone,  and  I  could  not  detect  the 
presence  of  cither  of  these'bodies.  >'  .muir 

The  orange  substance,  being  very  soluble  in  water,'  was  easily 
separated  from  the  volcanic  sand  with  which  it  was  mixed,  and 
which  amounted  to  from  8  to  10  per  cent.  The  soluble  part  I 
fnund  to  be  compo^d  of  metallic;  earthy,  and  alkaline  muriates, 
the' proportion^’' of  which  varied  ■'in  different  portions  of,  the 
mass.  One  portion  corrtained — 1-  t.s  *•  OOP  fl'Uijii  qij 

Water?  .  MSI  V- .‘O-jl  Or 

Muriatic  acid,  -  -  -  3!>.6l 

^  Peroxide  of  iron,  -  -  12.66 

‘  Alumina,  ....  9,04  '  j  •  i  , 

Lime,  ....  6.14  ■  i  ,  i  , 

Ma^rnesia,  ....  1.22  '  u  •  i. 

Potaah,  ....  9.25  ■  >iti '  .  : 

.  Soda,  .  -  -  -  -  1 .34  ,  , 


'  It  is  obviously  a  mixture,  and  not  a  definite  compound,  but 
I  am  not  aware'  that  any  such  mixture  has  hitherto  been  obser¬ 
ved.  I  should' conjecture  that  it  has  lieen  formed  by  the  passing 
of 'gaseous  chlorine  over  metallic  matter  at  a  red-beat,;  from 
the  resemblance  it  bears  to  the  sublimate  obtained  when  chlorine 
is  passed  over  red-hot  iron-filings  in  s  tube.  The  colour  is  ren¬ 
dered  paler,  however,’ by  the  presence  of> the < colourless  mu¬ 
riates.  ■ 'I  '•  ''  tit-.tlL'  ‘j;  Iku,  ijiii 

We  may  expect  much  light  to  be  thrown  on  (the  theory, of 
volcanic  eruptions,  if  those  who  have  the  opportunity'wili  fol¬ 
low  the  example  of  Mr  Allan,  and  collect  the  products  of  sttch 
eruptions,  before  they  are  decomposed  by  the  atmosphere,' or 
washed  away  by  the  rains.  i  n  ;  • 
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Capiuin^^k^xut^ry  jQumeif  in  America.  ,,  ,Iu  ex- 
io  "  -iiiv  Profcs^iJAVESON. , 

'OiiHhc 'yth'bf  Ajifit'  kii'l’'feft‘‘tlie*port  of 'London  for  South 
‘  AMeHcaf,*“ahd'*btt^^cHl!iutilefl\?g  Vhb  'usual' perils  of  the  ocean, 
■  ai'Hved  al' Guiana/’  ”¥1ierb' t‘ wandeVed*'^  in  the  Bush,"* 'among 
Va'inbus'  Indian' tribes',  on  'the  banks  bf  tiie ^mighty  Esse'quebo 
'Kiver,*the  MazerobnyJ  and  Pomeroon  ;  their  fertilizing  streams 
defending’  from  the  Andes,  and  pouring  through  a  rich,  but 
althost  untrodden  country,  towards  the  Atlantic!"  \’’bu  are 
‘VreH  aware,  that  Guiana  is  not  only  rich  in  a  productive 'soil,  but 
also  in  splendid  objects  of  natural  history.  ‘  Forests  of  vast  ex- 
tent,  composed  of  majestic  trees,  linked  together,  and  anchored 
to  the  ground  by  fiarasitical  plants  twining  round  their" stems, 
and  hanging  in  festoons  of  flowers  from  their  branches,  first 
arrest  the  attention  of  the  traveller.  Then  each  tree  sup¬ 
ports  one  immense  colony  :  by  means  of  the  Bajna  or  wild  vine, 
the  opossum  and  other  quadrupeds  who  would  be  unable  to  as¬ 
cend  the  smooth  cylinder  of  the  shrub,  mount  to  the  loftiest 
branches,  and  drink  from  the  cup  of  the  wild  pine  the  purest 
water.  The  black  nests  of  the  comagen,  or  wood-louse,  are  at¬ 
tached  to  the  forked  limbs  of  the  tree,  and  from  them  jiroceed 
their  covered  rings  of  clay  to  the  ground.  Humming  birds, 
with  the  metallic  lustre  of  their  plumage,  glistening  in  the  sun¬ 
beams,  sip  the  honey  from  the  flowers;  and  other  birds,  decked 
ih  the  gayest  colours,  hang  like  blossoms  among  the  leaves. 
The  solitary  cock  of  the  rock,  resplendent  in  a  coat  of  orange,  is 
seen  at  rare  intervals ;  the  Campanero  or  bell-bird  is  heard  in 
the  deep  recesses  of  the  forest,  sending  forth  its  peculiarly  ro¬ 
mantic  note.  Then,  on  the  top  of  “  the  towering  and  majestic 
moro”  sits  the  king  of  the  vultures,  spreading  out  its  wings,  wet 
with  the  night-dews,  to  dry  in  the  noon-day  sun  ;  and  as  the 
shades  of  evening  begin  to  close,  screaming  parrots,  in  pairs,  are 
seen  hastening  from  their  feeding  grounds  to  ^ their  ^favourite 
perches;*  and  the  obscene  vampire  leaves  his  retreat,  and  flits 
away  up  the  shady  banks  of  the  deep  river.  ^ 

The  river  bears  on  its  bosom  |pves,  seeds,  and  nuts,  from 
the  far  off  wilderness,  and  is  inhabited  by  numerous  strange  and 
often  hideous  looking  creatures.^  The  Eidoradg  of  Sir  Walter 


S81 


r 


Cuptain  Alfxandcra  Juurnt'^  in  America. 

Raleigh  is  on  the  Mazaroony,  Lake  Parima,  and  the  fabled  ^re¬ 
gion ‘of  gtild.  ''The  scJehe  of'WatfertonV’adveirtiti’es  \^as  al^^n 
that  and  on  the  neighbouring  rivers.'  There  are  few  springs  of 
good  water  near  the  sea.  1  only  noticed  a  few  insignificant  (t:^s 
in  the  woods,  which  oozed  out  of  the  vegetable .  niou^  ftv*” 
swamps  above  them,  and  their  temperature  always  corresponded 
(nearly) , with  that  of  the  atmosphere.  In  May,  tbe^thermpine^ 
ter  commonly  stood  in  the  forests  of  Guiana  at  74°., j,  I  heasd 
no  sounds  in  the  woods  during  the  day,  but  the  occa-ional  faU- 
ing  in  of  the  river’s  bank  ;  and  at  night  darkness  was, made  Itpr- 
rible,  by  the  howling  baboon,  the  jaguar,  the  ominous  note  of 
the  goatsucker,  and  the  sighing  of  the  alligators.  t  „,  ( 

At  Gengeteron,  on  the  Dcmerara  River,  a  gentleman ,  was 
boring  for  water,  and  I  subjoin  a  note  of  the  result. 

T<)  tlie  depth  of  44  feet  blue  clay.  hf';. 


10 

fragments  ol  wood  partly  decayed. 

-  .  -  a 

ly 

compact  whitish- grey  clay.  , 

•  I-  ; 

31 

yellow  sand  mixed  with  clay. 

c 

violet  coloured  clay  when  first  brought  to  the 

surface,  aAenvards  it  changed  to  greenish.’"' 

10 

white  sand  ami  clay  mixed.' 

.  f  iiir.'ift 

2 

quartzose  sand.  Water. ,  if 

•t  ijr.v/ 

112  feet.  '  ■'  •  ! 

‘  fi  1(1  )l;l 

After  a  month’s  sojourn  in  Guiana,  I  visited  in  succeWiou  se¬ 
ven  of  the  West  India  Islands  :  Barbadoes,\hen  smiling  in  tro¬ 
pical  beauty,  now  waste  and  desolate,  since  the  great  ^hurricane 
of  the  10th  of  August ;  Tobago,  where  Defoe  laid  the  scene  pf 
the  life  and  surprising  adventures  of  Robinson  Crusoe;  Tri¬ 
nidad,  that  most  valuable,  though  little  appreciated  possession  of 
Great  Britain,  containing  virgin  soil  of  unrivalled  fertility  Gre¬ 
nada,  that  gem  of  ocean,  fair  to  the  senses  as  Eden  ;  St  Vin¬ 
cent’s,  with  scenery  of  the  most  sublime  and  awful  grandeur, 
and  with  the  crater  of  a  volcano  recently  extinct,  horrible  to^lopk 
upon,  and  fitted  for  an  entrance  to  Pandemonium  ;  Jamaica, 
with  its  Blue  Mountains,  hills  verdant  with  the  coffee-plant,  and 
valleys  fruitful  with  sugar;  and,  lastly,  Cuba,  that  bright  jewel 
in  the  diadem  of  Spain.  I  was  literally  pursued  by  hurricanes 
and  yellow-fever;  but,  thanks  be  to  Providence,  escaped  ui>- 
scathed.  '  '  . .  ' 

I  sailed  in  a  Spanish  brig  from  the  Moro  (Havannah)  to  New 
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Orlfcans,  ^  The  hurricane  of  the  lOth  of  August  had  swept  from 
the  S.*E.  across  Barbadoes,  the  Island  of ‘Cuba,  and'  New  Or¬ 
leans.  We  felt  it  sererely  at  Havatinah ;  four  vessels  were  wrecked 
in' the  noble '  harbour  itself,  and  I  found  at  New  Orleans  thirty 
vessels  driven  on  shore,  and  great  damage  done  to  the  houses. 
On  the  25th  of  August  we  had  another  hurricane  at  New  Orleans, 
which  laid  the  whole  city  under  water,  from  the  bursting  of  the 
banks  of  Lake  Portcharlaim  behind  it,  and  (more  vessels  were 
driven  on  shore,  and  many  lives  lost  7  fishermen  with  their 
boats  swept  away,  boats  upset,  &c. 

Truly  it  is  -most  wretched  to  be  domiciled  in*  New  Orleans 
during  the  months  of  August  and  September.  Nothing  is  to  be  ’ 
seen  in' the  melancholy  streets- of  Uhe-  “-Wet  Grave”  (as  it  is 
termed),  in  these  trionths,  but  hearses,  eofiins,‘  and  ‘coloured 
people ;  all  the  whites  who  can,  flee  in  July,  to  avoid  the  season 
of  yellow-fever  ;  the  city  is  consequently  a  desert.  I  was  com¬ 
pelled  to  remain  a  fortnight  in  it  before  I  ccnild  move  up  the  ri¬ 
ver.  The  soil  of  New  Orleans  is  so  sWampy,  that,  in  digging  a 
grave,  at  the  depth  of  18  inches  below  the  surface  water  rises; 
coffins  are  therefore  sunk  by  boring  holes  in  the  bottom  of 
them,  and  a  couple  of  black  men  stand  on  them,  and  away  they 
go  under  water.  Those  who  are  particular,  and  dislike  drown¬ 
ing  after  death,  have  ovens  of  brick  built  on  the  surface  of  the 
ground,  7  feet  by  4,  in  which  they  are  properly  baked  by  the 
heat  of  the  sun.  It  -is  said  that  at  least  600  of  the  Irish,  who 
come  down  to  Louisiana  from  Charleston,  New  York,  &c.  in 
seaHch? of ‘work^  dfe  annually  of  yellow-fever  at  New  Orleans.  * 

You  are  perhaps  aware,  that,  on  the  banks  of  die  Mississippi, 
the  elevated  ground  Ife  more  linheahhy  thfm'  The  rivePs  bank  itself ; 
the  miasma’seem  to  collect  alwut  elevations,  and  they  jrre  therefore 
avoided  by  old  residents.  The  banks  are  higlier  genCntlly  than  the 
country  for  some  distance  behind  them ;  so  that,  at  the  commence¬ 
ment  of  the  annual  inundation,  the  river  flows  in  three  channels. 
After  a  while  it  rolls  on  in  one  individual  and  vast  torrent,  sweep¬ 
ing-  through  the  trees,  and  carrying  many  with  it,  with  masses  of 
the  bank.  '-The  baftks  of  the  Mississippi  are  thinly  Settled^  from 
their  instability.  “  The  squatters  retain  their  flat-bottomed  boats 
always  made  fast  near  their  logdiut,  to-escape  with  their  cattle  and 
sheep  in  case  of  accidents.  I  was  very  glad  to  ascend  the  Father 
of  Rivers,  and  leave  New  Orleans.  ’  We  progressed  for  eight  days 
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in  a  St  earn- vessel;  but  sbe  got  snagged  on  the9U).  lUumlng  along 
at  the  rate  of  seven, knots,: with  thewatei,'.a»  stnootUas  a  qiirror, 
she  struck  heavily  on  a  concealed  tree,  in,  the  middle  of  the  stream* 
where  it  was  about  60  feet  deep  ;  quiveredfirom  stem  to  stern; , the 
water  rushed  in  like  a  mill-race, she  hung  on  the  snagibr;a  time, 
and  then  dropped  off.  She  sunk;  , the  crew,  passengers, , and 
their  baggage  were  saved,  but.tlje  cargo  entirely  lost,  i  I  left, 
before  the  catastrophe  landed,  ,  at ,  Memphis,  and  journeyed  ' 
through  Tenessee  and  Kentucky^  to  Somerville,  Ealls  of  Ohio* 
You  may  inquire,  “  Why  do  they  not  try  to  clear  tbejcndless  * 
rivers  ? I  Is  it  not  possible  to  get  fid  of  the  snags  and t  saw¬ 
yers A  New  Englander  has  got  a.  contract  |.to,  clear ,  the 
Missisdppi,  which  lie  does  not  fulfil  as  be  ought  to  do.  „Thus,lm 
has  a  steamer  of  a  peculiar  construction,  which  he  runs^ovei;!  n 
snag,  makes,  fast  a  hawser  to  it,  and,  cow,  drags  d  up,  .by 
setting  on  steam ;  if  he  cannot  move  it,  he  saws  it  off'  at  low- 
water  ;  and  it  was  on  one  of  these  that  our  boat  struck.  Four-  j 
teen  steam- vessels  have  been  lost  tins  year  in  .the  JMississippi  and 
Ohio,  and  this  besides  sundry  explosions.  There  are  altogether_ 
190  at  present  on  the  river.  As  is  naturally  to  be  expected,  the 
roads  in  the  back  woods,  with  a  scanty  population,  are  very 
abominable  ;  to  mend  them,  they  plough  and  harrow  tbemtiu  the^ 
fall  of  the  year,  and  from  the  dreadful  jolting,  I  expected  every 
instant, that  the  tilt  would  ffy  off' the, waggon..  Miserahle.cause-, 
ways,  broken!, hedges,  apd  stumps  'all  impeded  pur  progress;, 
but  we  arrived  safe  and  sound  (on  the  level  banks  of  .the  01du*> 
decked  in  the  varied  tints  of  autumn,  and  proceedied  up,  thta.. 
river  to  Wheeling.  ,  j  .  ( 

Next  I  crossed  the  State  of  Ohio  to  Lake  Erie,  wliich  I  smled 
down,  and  remained  some  time  at  the  glorious  Niagara*.  1  was 
requested  by  the  Secretary  of  the  Royal  Geological  Society  to 
note  liow.  much  the  water  had  lately  w^wn  away  tiie  rock,  but  1 
found  that  no. great  change  had  taken  place. in  the,HaFse>Sboe 
Fall  since  Captain  Hall  visited  it.  ,.The  American  Fall  seema 
to  be  fast  approaching  the  horse-shoe  form.  In  standing  under 
the  Falls,  one  ever  and  anon  hears  the  sound  of  falling  (jrocka 
amidst  the  roar  of  the  cataract ;  many  of  these  may  have  rolled 
from  a  distance  down  the  Rapid,,  and  it  may  not  be  theirock  of 
the  cascade  itself  which  is  falling.  I  looked  attentively  for  the 
water-rockets,  which  Captain  Hall  statetl  are  projected  upwards 
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from  the  bottom  of  the  fall,  but  I  think  he  must  have  been  un, 
der  some  strange  delusion  in  making  this  statement.  I  saw  no¬ 
thing  of  the  kind,  and  no  one  about  the  Falls,  or  acquainted  with 
them,  ever  observed  such  a  phenomenon.  I  visited  several  In¬ 
dian  tribes  in  Upper  Canada,  and  then  proceeded  up  the  Otta. 
wa  to  the  Rideau  Canal.  It  is  certainly  a  stupendous  work,  and 
worthy  of  a  great  nation  : — Dams  180  feet  long  by  45  in  height, 
making  still  water  for  20  miles,  where  formerly  there  were  im¬ 
passable  rapids;  locks  145  by  33,  and  all  executed  in  the  most 
masterly  and  substantial  manner.  Steam- vessels  will  pass  through 
the  canal  from  Bytown  to  Kingston  in  May  next,  distance  about 
170  miles.  Yet  I  question  if  wooden  rail-roads,  with  such  an 
abundant  supply  of  nmterials  for  their  construction,  would  not 
have  answered  all  the  purposes  of  the  Ridean,  and  might  have 
saved  a  considerable  part  of  the  L.  700,000  which  it  cost. 


Notice  of  an  Eruption  Vesiiviu-t  last  February.,  and  some 
particulars  in  regard  to  the  Geology  of  Italy.  In  extracts  of 
a  Letter  to  Professor  Jameson. 

I  HAVE  hardly  yet  recovered  the  effects  of  an  expedition  I 
made  to  Vesuvius  the  day  before  yesterday  ;  and  which,  though 
attended  with  considerable  difficulty,  owing  to  the  particular 
circumstances  in  which  we  were  placed,  was  certainly  one  of  the 
most  interesting  I  have  hitherto  made,  or  expect  to  make,  in 
Italy.  Since  the  eruption  of  last  month,  the  crater  had  been 
nearly  in  a  state  of  repose  until  last  Thursday,  when  smoke  was 
seen  issuing  from  its  summit.  After  waiting  in  vain  for  a  day 
perfectly  suited  to  our  purpose,  we  selected  Monday  as  the  most 
favourable ;  for,  though  stormy,  yet  the  atmosphere  was  clear. 
The  party  consisted  of  Mr  Jackson,  an  American  geologist,  Mr 
Dulcuet  his  friend,  and  John  Homo,  an  English  gentleman,  and 
myself.  After  reaching  the  top  of  the  cone,  we  had  considerable 
difficulty  in  getting  to  the  leeward  of  the  crater,  as  the  clouds  of 
muriatic  acid  gas  blown  down  w’ere  very  dense  and  suffocating. 
However,  we  made  good  the  circuit,  and  ascended  to  the  mouth 
of  the  crater  ;  and,  as  w'e  were  on  the  *  ,  and  as  the  wind 
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was  violent  and  steady,  we  were  able,  with  little  danger,  to  stand 
on  the  brink,  while  tremendous  volleys  of  red  hot  stones  were 
prelected  several  hundred  feet  into  the  air.  Tfie  exjjlosion  had 
a  sound  unlike  any  noise  t  ever  heard, — ^methirig  ljetweeh  the 
noise  of  artillery  and  theVol)lng  of  thunder.’  The  ‘phenomena 
were  so  veryj  striking  and  violent,  that,  though  unprovided  with 
provisions  and  other  necessaries,  we  resolved  to  spend  the  night 
amongst  the  lava  of  the  summit  of  the  outer  conie^  in  order  that 
we  might  again  ascend  the  crater  or  inner  cone,  when  it  was 
completely  dark.  During  the  interval,  while  looking  about 'us, 
we  were  astonished  and  delighted  to  perceive,  at’  some  distance 
from  the  crater  itself,  a  stream  of  hot  lava,  which  it  turned  out 
had  but  commenced  that  morning.  Its  movement  was  slow 'and 
sluggish  ;  and,  near  the  source,  might  be  at  the  rate  of  a  niile 
an  hour.  Even  then,  by  stepping  lightly  across,  we  could  pass 
some  parts  of  it.  After  resting  beneath  a  mass’of  old  lava’ till 
seven  o’clock  in  the  evening,  we  with  some  difficulty  (for  the 
wind  was  tremendous),  gained  the  brink  of  the  crater  a  second 
time ;  and  certainly  no  sight  in  nature  can  be  more  sublime  and 
splendid  than  that  we  witnessed.  The  explosions  and  volleys 
of  red  hot  stones  were  even  greater  than  during  the  day,  some 
of  the  masses  being  many  feet  in  diameter,  and  the  opposite  side 
of  the  crater  from  where  we  stood  (some  hundred  feet  high),  was 
literally  strewed  with  them.  A  few  of  the  masses  fell  near'us, 
but  generally  they  could  be  easily  avoided.  We  were  again 
obliged  to  retire  to  our  shelter,  as,  until  the  moon  rose,  we  could 
not  cross  the  sea  of  old  lava  which  surrounded  the  cone  of  the 
crater.  At  three  o’clock  in  the  morning  we  reached  the  foot  of 
the  mountain,  and  at  four  we  returned  to  Naples,  considerably 
fatigued,  and  in  rather  a  pitiable  condition  as  to  habiliments, 
as  my  hat  and  handkerchief  had  l)een  swept  into  the  crater,  and 
my  clothes  were  literally  reduced  to  a  bundle  of  rags.  Last  night 
the  stream  of  lava,  as  far  as  we  could  observe  from  Naples, 
had  already  reached  the  base  of  the  great  cone,  and  to-day  we 
think  it  has  now  fallen  into  the  course  of  the  stream  of  last 
month,  having,  during  its  course  down  the  side  of  the  cone,  been 
parallel  to  it.  Just  now  (at  night)  I  see  it  from  my  window  like 
a  bright  stripe  or  bank  of  perpendicular  fire  in  the  atmosphere. 
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I  had  visited  Albano  previously  to  receiving  your  letter,  and 
think,  from  what  I  saw  thf’re,  that  the  opinion  you  mention  as 
to  the  craters  of  elevation  and  eruption  is  correct.  The  section 
you  sent  me  I  find  quite  correct.  I  regret  I  have  not  received 
the  copy  of  Turnbull  Christie’s  memoir,  and  that  I  have  not 
Daubeny’s  paper  on  Sicily,  lly  great  good  fortune  1  just  arri¬ 
ved  a  few  days  before  Hoffmann,  who  is  now  on  his  road  north¬ 
wards,  after  a  residence  of  seventeen  months  in  Sicily.  At  first 
he  intended  to  have  remained  but  comparatively  a  short  time, 
but  he  found  so  much  that  was  novel  and  unknown,  in  the  course 
of  his  investigations,  that  at  last  they  were  protracted  to  the 
period  I  have  mentioned.  Through  his  kindness  and  liberality 
I  have  seen  his  maps  and  sections,  which  are  most  complete  and 
valuable,  and,  taken  in  conjunction  with  the  monograph  he  in¬ 
tends  to  publish,  will,  I  am  sure,  form  a  most  important  addi¬ 
tion  to  geological  science.  He  found  some  of  Daubeny’s  obser¬ 
vations  incorrect,  especially  in  regard  to  a  great  formation  which 
the  Professor  thought  tertiary,  whereas  it  turns  out  to  be  se¬ 
condary,  a  part  of  the  great  green-sand  and  chalk  formation. 
Hoffmann  remained  six  weeks  nearly  upon  Etna,  and  his  disco¬ 
veries  in  regard  to  Von  Buch’s  views  as  to  craters  are  most  cu¬ 
rious  ;  also  his  observations  in  another  part  of  the  island,  in  con¬ 
firmation  of  the  same  geologist’s  theory  of  the  origin  of  rock-salt 
and  gypsum.  I  asked  him  about  the  Bone  Caves,  and  men¬ 
tioned  to  him  the  distinction  Christie  seemed  to  draw  between 
caves  containing  simply  bone-breccia,  and  those  containing  also 
marine  shells ;  and  he  said,  that  though  such  was  the  case,  yet 
no  line  could  be  drawn  between  them.  Lyell's  account  of  the 
high  level  at  which  the  quaternary  deposits  occur  is  more  than 
confirmed  ;  for  in  the  interior  of  the  island  Hoffmann  found 
them  abounding  in  shells,  similar  to  those  of  the  Mediterranean, 
nearly  3000  feet  above  the  level  of  the  sea.  I  am  happy  to  say 
Sir  W alter  Scott  is  in  great  good  health,  and  drives  about  con¬ 
tinually,  though  I  believe  he  enters  but  little  into  society.  He 
is  highly  honoured  by  the  King,  and  receives  privileges  granted 
to  no  one  else.  Sir  Walter  proposes  taking  a  trip  to  Greece 
during  the  spring.  I  start  for  Sicily  on  Saturday,  intending  to 
complete  my  examination  of  the  vicinity  of  Naples  on  my  re¬ 
turn. — Yours,  &c.  Thom.vs  Jamesox  Tokuie. 

Naples,  iid  February  IS32. 
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Description  (if  several  Neiv  or  Rare  Plants  which  have  lately 
flowered  in  the  neighbourhood  of  Edinburgh^  and  chiefly  in 
the  Royal  Botanic  Garden.  By  Dr  Graham,  Professor 
of  Botany  in  the  University  of  Edinburgh. 

March  10.  1832. 

Dillwynia  cinarescens. 

U.  cinarescens ;  cotymbis  terminalibus  sessilibus,  foliis  filiforinibus  erec- 
tis  (compressis  patentibus),  mucrone  innucuo  brevissinio  subrecurvo 
(pungente  recto),  ramulis  calycibusque  sericeis. 

Dillwynia  cinarescens,  Br.  in  Bot  Mag.  fol.  224?. 

Description. — Shrub  erect;  branches  slender,  spreading,  when  young  sub- 
sericeous,  when  older  purplish,  and  at  length  nak^.  Leaves  linear, 
spreading,  subglabrous,  compressed  laterally,  grooved  along  their  up])er 
edge,  terminated  by  a  straight  hard  shar])  niucro.  Stipules  very  minute, 
becoming  black.  Corymbs  terminal,  sessile,  subcapitate  (about  8-flower- 
ed).  Bractece,  one  under  the  base  of  the  jieilicel,  and  two  opposite  above 
its  middle,  small,  ovate,  seiTated,  adjiressed.  Calyx  bilabiate,  silky, 
about  as  lung  as  the  pedicel,  compressed  Literally,  and  somewhat  keeled 
on  the  upper  side,  upper  lip  slightly  notched,  lower  lip  trifid,  segments 
ovate,  acute,  incurved.  Corolla  inserted  near  the  base  of  the  calyx,  yel¬ 
low,  red-orange  in  the  throat,  with  a  yellow  8|)ot  in  the  centre  of  the 
vexillum ;  vexillum  twice  as  broad  as  long,  rcfiected,  notched,  and  show¬ 
ing  a  tendency  to  division  into  four  lobes ;  alae  about  as  long  as  the  vex¬ 
illum,  linear-spathulate,  horizontal,  curved  outwards,  their  upper  edges 
in  contact,  concave  below,  shortly  and  bluntly  toothed ;  keel  monope- 
talous,  about  half  the  length  of  the  alae,  truncate,  teeth  blunt.  Stamens 
included,  free.  Stigma  capitate.  Style  hooked.  Germen  silky.  Ovules  2. 
The  leaves  being  spreading,  and  the  mucro  early  becoming  hard  and  pun¬ 
gent,  made  me  doubt  whether  this  jdant  should  be  really  considered  the 
Dillirynia  cinarescens  of  Brown ;  but  I  think  it  right  to  consider  it  such 
rather  than  run  the  risk  of  erroneously  multiplying  species.  Perhaps 
“  foliis  erectis”  is  a  misprint  for  “  fidiis  rectis,”  in  contradistinction  to 
the  species  with  twisted  leaves.  This  will  make  the  description  agree 
much  better  with  the  figure  by  which  it  is  accomiianied  in  But.  Itlag. 
It  is  probable  that  the  corolla  might  prove  marcescenl ;  but  the  whole 
fiower,  with  the  peduncle,  fails  so  early  with  us,  that  I  cannot  be  cer¬ 
tain.  The  form  of  calyx  leans  to  Eutaxia. 

We  received  the  plant  from  Mr  Mackay  of  Clapton.  It  flowers  most  freely 
in  February  and  Ma'ch,  and  is  a  great  ornament  to  the  greenhouse. 


This  winter  has  been  remarkably  dry,  and,  excejding  one  severe  and  un¬ 
usually  early  frost,  and  one  or  two  transient  frosts  since,  it  has  been  remark, 
ably  mild.  It  is  perhajis  on  this  account  that  some  plants  which  I  have  not 
before  seen  blossom  in  the  open  air  in  Scotland,  are  now  in  flower.  In  jiar- 
ticular,  may  be  noticed  the  following  varieties  of  Camellia  Japonica. 

Single  Bed.  Flavescent  Hume’s  Blush. 

Middlemist’s  flesh-coloured.  Double  White. 

Kew  Blush  Pompone. 

The  first  four  are  trained  upon  a  wall  with  an  aspect  a  little  east  of  south, 
the  last  is  on  a  standard  five  feet  from  the  wall,  in  a  sheltered  situation.  It  is 
later  than  the  others,  the  flower-buds  being  very  large,  but  not  yet  expanded. 

We  have  at  present  also  in  flower,  on  the  same  wall  with  the  Camellias, 
.icacia  mollissima.  We  find  among  the  seedlings  of  this  plant,  great  variety 
as  to  the  ])ower  of  resisting  cold.  Several  are  much  cut  in  by  the  frost,  but 
others,  planted  as  standards  in  the  open  grounil,  scarcely  have  their  upper 
leaves  injured.  The  plants  which  have  flowered  on  the  wall,  had  the  lower 
part  of  their  stems  covered  with  Broom  twigs,  but  every  other  part  has  been 
completelv  exposed,  and  the  leaves  even  have  escajied  unhurt. 

c  c  2 
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Celestial  Phenomena  from  April  1.  to  July  1.  1832,  calculated 
for  the  Meridian  of  Edinburgh,  Mean  Time.  By  Mr 
Geokge  Innes,  Astronomical  Calculator,  Aberdeen. 


The  times  are  inserted  according  to  the  Civil  reckoning,  the  day  beginning  at  midnight 
— The  Conjunctions  of  the  Moon  with  the  Stars  are  given  in  Right  Aaemuion. 
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Celestial  Phenomena  from  April  1.  to  July  1.  1832. 
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On  the  11th  of  April  there  will  be  an  Occultation  of  Saturn  by  the 
Moon  : 


Immersion,  centre, 
Emersion,  . 


11.  15  25  at  99 

15  51  at  151 


On  the  5th  of  May,  there  will  be  a  Transit  of  Mercury  over  the  Sun’s 
Disc :  . 

O.  H.  4  a  Q 

Ingress  of  Mercury,  centre,  5.  8  48  26  at  293 

Egress, .  15  36  36  at  234 

On  the  8th  of  May,  there  will  be  an  Occultation  of  Saturn  by  the 
Moon : 


Immersion,  centre,  . 
Emersion,  . 


8.  20  49  at  121 

21  53  at  232 


The  angle  denotes  the  point  of  the  Moon's  Limb  where  the  phenomenon 
will  take  place,  reckoning  from  the  vertex  of  the  Limb  towards  the  Right 
hand  round  the  circumference,  as  seen  with  a  telescope  which  inverts. 


A 
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Times  of  the  Planets  passing  the  Meridian,  and  their  Declination. 


(  391  ) 


Proceeding's  of  the  Werneruin  Natural  History  Society.  (Con¬ 
tinued  from  p.  1952.) 

1831,  Dec.  24. — Professor  Robert  Graham,  V.  P.  in  the 
chair. — Mr  Neill  read  a  notice  regarding  a  specimen  of  Siren 
lacertina,  which  had  been  kept  alive  for  more  than  six  years 
past  at  Canonmills,  near  Edinburgh.  (See  the  present  number 
of  this  Journal,  p.  298).  Mr  James  Wilson  made  some  re¬ 
marks  on  the  allied  batrachian  reptiles ;  and  Professor  Necker 
of  Geneva,  being  present,  mentioned  his  having  kept  one  of  the 
animals  from  the  caves  of  Carniola,  in  a  well  at  his  garden  at 
Geneva  for  about  six  years,  where  it  increased  in  size,  but  be¬ 
came  dark  coloured,  instead  of  flesh-coloured  as  in  its  native 
recesses. 

1832,  Jan.  28. — Robert  Stevenson,  Esq.  V.  P.  in  the 
chair. — The  Secretary  reatl  a  notice  regarding  some  of  the  more 
rare  plants  found  native  in  the  counties  of  Dumfries  and  Gal¬ 
loway,  communicated  by  Mr  Lloyd.  The  Reverend  Dr  Scot 
of  Corstorphine  read  an  essay  on  the  species  of  dog  men¬ 
tioned  in  the  Bible.  Professor  Jameson  then  laid  before  the 
meeting  certain  meteorological  observations  made  at  Inverness, 
and  the  description  of  a  simple  rain-gauge,  calculated  to  mea¬ 
sure  the  fall  to  the  ten-thousandth  part  of  an  inch ;  communi¬ 
cated  by  Mr  Matthew  Adam,  rector  of  the  Royal  Academy  of 
Inverness.  (See  the  present  number  of  this  Journal,  p.  281,  et 
seq.).  Mr  Blackley,  who  had  spent  a  considerable  time  in  Green¬ 
land,  exhibited  to  the  meeting  some  curious  drawings  of  Green¬ 
land  scenery,  taken  by  him  on  the  spot. 

■  Feb.  25. — David  P’alconar,  Esq.  formerly  V.  P.  in 
the  chair.  Professor  Jameson  read  a  letter  from  Captain  Alex¬ 
ander,  containing  interesting  notices  regarding  his  late  extensive 
journeys  through  North  and  South  America.  The  Professor 
also  read  a  letter  by  Arthur  Connell,  Esq.  on  the  action  of  iodic 
acid  and  of  iodine  on  vegetable  colours.  (See  the  present  num¬ 
ber  of  this  Journal,  p.  337  and  p.  380).  The  Secretary  read  a 
communication  from  W.  C.  Trevelyan,  Esq.  regarding  a  Roman 
monument  found  in  the  county  of  Durham,  the  inscription  on 
which  commemorates  the  capture  of  a  remarkable  wild  boar. 


392 


Proceedings  of  the  Wernerian  Societij. 

1832,  March  10. — David  Falconak,  Esij.  formerly  V.  1*. 
in  the  chair.  Professor  Jameson  gave  an  account  of  the  very 
interesting  collection  of  fossil  bones  received  by  him  from 
Wellington  Valley  in  New  Holland,  and  communicated  the  re¬ 
sult  of  an  examination  of  these  bones  by  Baron  Cuvier,  for 
whose  inspection  they  had  been  sent  to  Paris.  (See  the  present 
number  of  this  Journal,  p.  301,  et  seq.)  The  Professor  also  com¬ 
municated  an  analysis  of  a  peculiar  product  of  a  recent  eruption 
of  Vesuvius,  made  by  Dr  William  Gregory,  lecturer  on  che¬ 
mistry. — The  Secretary  read  a  notice  by  Mr  Macadam  of  Ply¬ 
mouth  Dock,  regarding  the  very  indestructible  quality  of  the 
timber  of  the  Zygophyllum  arboreum  of  Carthagena.  A  stuff¬ 
ed  specimen  of  the  Gazelle  of  Africa  was  exhibited  ;  and  Pro¬ 
fessor  Jameson  mentioned  that  this  specimen  had  died  at  the 
seat  of  Lord  Rothes  in  Fifeshire,  where  two  or  three  gazelles 
still  survived,  having  been  sent  to  his  Lordship  from  Tripoli. 
A  parrot  and  a  humming-bird  from  Terra  del  Fuego  were  also 
exhibited,  proving  that  Bougainville  was  correct  when  he  re¬ 
ported,  in  his  Voyage,  that  birds  of  these  tribes  were  to  be  found 
in  that  inhospitable  climate,  though  his  accuracy  had  been  im¬ 
pugned. 


NEW  PUBLICATIONS. 

1.  Fauna  Bor eali- Americana  ;  or  the  Zoology  of  the  Northern  Parts 
(f  British  America.  Part  Second — The  Birds.  By  Wil¬ 
liam  SwAiNsoN,  Esq.  F.  R.  S.,  F.  L.  S.,  and  John  Richard¬ 
son,  M.  D.,  F.  R.  S.,  F.  L.  S.  4to.  Murraj’,  London,  1831. 

The  numetxius  and  varied  objects  in  the  different  depart¬ 
ments  of  Natural  History,  collected  by  the  last  overland  Expe¬ 
dition  to  the  Polar  Sea,  under  Captain  Sir  John  Franklin’s 
command,  could  not  be  fully  described  or  worthily  illustrated 
within  the  limits  of  an  ordinary  Appendix ;  and  hence  the  ne¬ 
cessity  arose  of  devoting  separate  works  to  the  more  complete 
elucidation,  both  of  the  zoological  and  botanical  collections  of 
that  important  journey.  Two  volumes  have  already  appeared 
on  Zoology,  under  the  title  of  Fauna  Boreali  Americana.  Of 
these,  the  first,  written  solely  by  Dr  Richardson,  contains  the 
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Land  Mammalia,  or  Quadrupeds,  and  is  illustrated  by  twenty- 
eight  plates,  drawn  and  etched  by  Mr  Thomas  Landseer.  It 
is  the  most  valuable  addition  which  has  been  made  to  our  know¬ 
ledge  of  American  animals  since  the  publication  of  Pennant’s 
“  Arctic  Zoology,"^  and  presents  the  most  ample  and'accuraite' 
picture  which  we  yet  possess  of  that  department  of  naturaLhis- 
tory  in  the  New  World.  While  the  precision  of  science  is  ‘ih 
no  way  sacrificed  to  the  affectation  of  what  is  called  a  popuTal^' 
style,  neither  are  the  more  interesting  facts  in  natural  history 
overloaded  by  a  too  cumbrous  mass  of  scientific  detail ;  \nd 
thus,  while  those  skilled  in  systematic  zoology  will  find  both 
pleasure  and  instruction  in  Dr  Richardson’s  writings,  the  genel 
ral  reader  will  be  equally  amused  and  enlightened. 

A  perusal  of  the  volumes  of  Franklin  and  Richardson,  will 
shew  the  great  extent  of  territory  traversed  by  our  adventurous 
countrymen,  and  that  Dr  Richardson  must  have  passed  seven 
summers  and  five  winters  in  the  central  and  northern  regions  of 
North  America.  To  those  who  are  acquainted  w'ith  that  ex¬ 
cellent  man’s  talents  and  assiduity  we  need  scarcely  point ’out*’ 
the  value  of  this  fact,  nor  the  important  conclusion  to'be  deduced 
from  it,  namely,  that  his  works  must  necessarily  contain  a  ricli 
mass  of  valuable  information  regarding  those  branches  of  natural 
science  of  which  they  profess  to  treat. 

The  beautiful  volume  now  under  our  more  immediate  consi¬ 
deration  forms  the  second  part  of  the  Fauna  Boreali-America- 
na,  and  is  devoted  exclusively  to  Ornithology.  It  is  the  joint 
production  of  Mr  Swainson  and  Dr  Richardson.  The  lithogra¬ 
phic  illustrations  are  drawn  by  the  former  with  great  skill, ’ac¬ 
curacy,  and  elegance,  and  are  carefully  and  beautifully  coloured. 

That  gentleman  has  contributed  a  curious  body  of  infold, 
mation  regarding  what  he  considers  as  the  natural  arrangemeot  l 
of  the  different  groups  of  birds,  especially  of  those  belonging  to 
the  Insessorial  order ;  and,  in  his  introductory  observations,  be 
has  explained  his  views  of  the  natural  system  in  general,  which 
are  in  accordance  with  those  of  some  Continental  naturalists. 
These  may  be  briefly  stated  in  the  following  propositions  :  o 

1.  Every  natural  series  of  beings,  in  its  progress  from  a  given 
point,  either  naturally  returns,  or  evinces  q  tendency  to  return, 
again  to  that  point,  thereby  forming  a  circle.  2.  The  contents 
of  such  a  circle  or  group  are  symbolically  represented  by  the 
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contents  of  all  otlier  circles  in  the  siune  class  of  animals;  this 
resemblance  being  strong  or  remote,  in  projwrtion  to  the  proxi¬ 
mity  or  the  distance  of  the  groups  compassed.  3.  The  pri¬ 
mary  divisions  of  every  natural  group,  of  whatsoever  extent  or 
value,  are  three,  each  of  which  forms  its  own  circle. 

Dr  Richardson,  whose  mind  seems  more  inclined  to  the  prac¬ 
tical  than  the  theoretical,  has  limited  his  labours  to  the  task  of 
clear  and  accurate  descriptions  of  the  species,  with  occasional 
observations  on  their  history  and  habits  of  life,  their  migrations 
and  geographical  distribution.  In  illustration  of  the  last-named 
topic,  he  has  also  constructed  several  valuable  tabular  views  of 
the  species,  exhibiting  their  extreme  northern  range,  their  great¬ 
er  or  less  extension  over  the  Fur  Countries,  their  winter  and 
summer  habitations,  and  other  particulars  of  great  value  and  in¬ 
terest.  Tlie  eleventh  table  contains  a  list  of  species  common  to 
the  Old  World  and  the  Fur  Countries  of  America,  under  which 
term  may  be  comprehended  generally  the  whole  country  north 
of  the  48th  parallel  of  Latitude.  The  analogous  list  given 
by  Pennant  in  his  Arctic  Zoology,  though  a  valuable  contribu¬ 
tion  for  the  period,  is  vague  and  inaccurate  in  relation  to  the 
knowledge  which  has  been  more  recently  acquired,  and  hence 
the  high  importance  of  the  information  now  communicated  by 
Dr  Richardson.  It  may,  in  truth,  be  said  that  the  Ornithology 
of  North  America  is  almost  as  well  known  as  that  of  Europe. 
The  works  of  Wilson,  Audubon,  and  C.  L.  Bonaparte,  con¬ 
joined  with  the  kindred  labours  of  the  authors  now  under  re¬ 
view,  form  a  mass  of  ornithological  information  not  excelled  in 
interest  by  that  supplied  by  the  writers  of  any  other  country. 

It  appears,  from  a  comparison  of  tables  furnished,  that  the 
number  of  ascertained  birds  in  Europe  and  North  America  is 
at  present  nearly  the  same.  There  are  from  390  to  400  de¬ 
scribed  species  in  each  continent  *.  As,  however,  a  greater 
portion  of  North  America  than  of  Europe  remains  to  be  yet 
more  minutely  explored,  we  may  infer  that,  eventually,  the 
European  species  will  form  the  smaller  number.  The  Euro- 
pean  land  birds  appear  to  exceed  the  water  birds  and  waders 

•  If  the  investigations  of  Brehm,  as  explained  in  the  Isis,  and  detailed  in 
his  valuable  “  Handbucli  dcr  Naturgeschichte  aller  Vogel  Deutchlandes,” 
shall  prove  correct,  the  number  of  European  species  of  birds  will  be  much 
increased. 
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hy  about  ninety  species;  while  in  the  United  States  the  for¬ 
mer  class  exceed  the  two  latter  by  not  more  tlian  fifty.  We 
may  add,  that  in  Great  Britain  (probably  from  the  conjoined 
effects  of  its  northern  latitude  and  insular  ptisition)  the  land 
birds  prevail  over  the  water  birds  and  waders  by  not  more  than 
seven  species.  The  ornithology  of  Great  Britain  and  Ireland 
yields  at  present  277  different  kinds  of  birds,  of  which  142  are 
land  birds,  and  135  are  water  birds  and  waders.  The  Conti¬ 
nental  countries  of  Europe  possess  about  120  species  of  birds 
which  do  not  properly  belong  to  Britain,  and  a  vast  proportion 
of  which  have  never  yet  been  known  to  visit  our  shores;  while 
the  common  grouse,  or  moor-game,  is  our  only  exclusive  pos¬ 
session. 

The  present  volume  of  the  Fauna  Boreali- Americana  con¬ 
tains  descriptions  of  240  species.  To  these  we  may  add  twenty- 
seven  native  to  the  north-west  coast,  as  described  by  Pennant, 
or  more  recently  observed  by  Captain  Beechey  (but  which  did 
not  fall  under  the  observation  of  the  Land  Expeditions)  ;  and 
C.  L.  Bonaparte  has  enumerated  thirty-six  additional  species, 
which  migrate  northwards,  from  or  through  Pennsylvania,  in 
the  spring,  and  may,  therefore,  though  not  observed  by  Dr 
Richardson,  be  fairly  inferred  to  breed  in  the  Fur  Countries. 

Thus,  the  total  number  of  birds  hitherto  ascertained  to  inhabit 
these  countries,  that  is  to  say,  the  American  territories  lying  to 
the  north  of  the  48th  parallel,  may  be  stated  as  amounting  to 
303  species. 

We  shall  conclude  by  recommending  very  zealously  to  all 
who  take  an  interest  in  ornithological  pursuits,  a  careful  and 
continued  study  of  this  very  beautiful  and  scientific  work.  i 

2.  Principles  of  Geology.  By  Charles  Lyell,  Esq.  F.  R.  S. 

Vol.  II.  iMurray,  London,  1832. 

This  volume,  like  the  preceding,  is  very  amusing,  and  al¬ 
though  not  entirely  or  principally  geological, cannot  fail  to  be  read 
with  much  pleasure  by  those  who  take  an  interest  in  the  beauti¬ 
ful  subjects  so  well  discussed  by  our  intelligent  author  The 
first  eleven  chapters  are  devoted  to  Zoology,  in  which  are  consi¬ 
dered  the  vicissitudes  to  which  species  are  subject.  After  an 
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ample  view  of  the  opinions  entertained  in  regard  to  species  in 
the  animal  kingdom,  Mr  Lyell  concludes,  that  species  have  a  real 
existence  in  nature,  and  that  each  was  endowed,  at  the  time  of 
the  creation,  with  the  attributes  and  organization  by  which  it  is 
now  distinguished.  The  laws  which  regulate  the  geographical 
distribution  of  species,  are  next  brought  under  review,  in  which 
very  interesting  discussion,  our  author  considers  the  distribution, 
both  physical  and  geographical,  of  plants  and  animals,  in  a  man¬ 
ner  which,  although  it  shews  his  thorough  acquaintance  with  this 
department  of  natural  history,  does  not  afford  us  any  new  views. 
The  remaining  half  of  the  volume  relates  to  the  effects  produ¬ 
ced  by  the  power  of  vitality  on  the  state  of  the  earth’s  surface, 
and  on  the  material  constituents  of  its  crust,  which  is  illustrated 
by  numerous  interesting  observations  on  the  nature  of  soil, — 
f>eat, — bone-caves, — imbedding  of  organic  remains  in  alluvium, 
the  ruins  caused  by  land-slips — imbedding  of  organic  remains 
in  sub-aqueous  deposits, — imbedding  of  the  remains  of  man  and 
his  works  in  subaqueous  strata, — and  the  natural  history  of 
coral  reefs. 

3.  The  Fossil  Flora  of  Great  Britain,  or  Figures  and  De.scriptions 
of  the  Vegetable  Remains  found  in  a  Fossil  State  in  this  Coun¬ 
try.  By  Professor  Lindley,  and  Mr  William  Hutton  of 
Newcastle.  Ridgway,  London,  1831.  in  8vo.  numbers. 

Botanists  have  done  but  little  towards  the  advancement  of 
subterranean  botany,  owing,  we  believe,  to  their  attention  ha¬ 
ving  been  directed  chiefly  to  the  external  forms  of  plants,  inter¬ 
nal  structure  being  generally  disregarded.  We  have  always 
maintained,  that  an  accurate  knowledge  of  the  internal  struc¬ 
ture  of  plants  would  lead  to  important  residts  in  the  arrange¬ 
ment  and  determination,  not  only  of  the  living,  but  also  of  the 
fossil  species.  Many  of  our  pupils  have  been  fully  impressed 
with  the  accuracy  of  this  view ;  and  lately  two  of  them,  Mr 
Witham  and  Mr  Nicol,  have  embarked  keenly  in  this  inves¬ 
tigation,  and  have  already  laid  before  the  public  interesting 
comparative  results.  Mr  Witham’s  beautiful  volume  on  Fos¬ 
sil  Plants,  wbicb  the  author  states  owes  so  much  of  its  value  to 
the  kind  assistance  of  his  friend  Mr  Nicol,  and  the  papers  of  the 
latter  gentleman  read  before  the  Wernerian  Society,  and  partly 
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published  in  the  Edinburgh  Philosophical  Journal,  afford  ample 
proofs  of  the  light  that  may  be  thrown  on  Fossil  Botany,  by 
the  examination  of  internal  structure.  Professor  Lindley  and 
Mr  Hutton  are  following  out  the  same  view.  In  the  three  num¬ 
bers  of  their  interesting  work  now  before  us,  there  are,  besides 
figures  and  descriptions  of  external  form,  also  sections  represent¬ 
ing  internal  arrangement. — Professor  Lindley  displays  his  usual 
acuteness  in  the  determination  of  the  species ;  the  portion  of 
geology  the  numbers  contain  is  creditable  to  Mr  Hutton ;  and 
the  artist  has  in  general  done  his  work  accurately  and  distinctly. 
On  a  future  occasion  we  may  offer  some  remarks  on  Professor 
Lindley ’s  descriptions,  particularly  of  those  species  found  around 
Edinburgh,  of  which  Mr  Witham,  with  his  usual  liberality, 
communicated  not  only  specimens,  but  also  drawings. 

4.  Transactions  of  the  Natural  History  Society  of  Northumberland, 
Durham,  and  Newcastle-upon-Tyne,  Vol.  i.  part  3.  Newcastle, 
1831. 

We  have  much  pleasure  in  again  recommending  to  the  atten¬ 
tion  of  geologists  this  interesting  work,  of  which  the  present  par/, 
completing  vol.  i.,  will  be  found  not  less  valuable  than  those 
which  have  preceded  it.  The  Provincial  Geological  Societies  in 
other  parts  of  the  island,  would  do  well  to  imitate  the  example 
set  by  their  northern  brethren  of  Newcastle. 

5.  A  Geological  Manual.  By  Henry  T.  Delabeche,  F.  R.  S. 

F.  G.  S.  Alember  of  the  Geological  Society  of  France,  &c.  Se¬ 
cond  edition,  corrected  and  enlarged.  Treuttel  &  Wurtz,  Lon¬ 
don,  1832. 

We  formerly  recommended  this  excellent  little  volume  to  the 
student  of  geology.  The  present  edition  contains  much  new 
and  useful  information. 


List  of  Patents  granted  in  England  from  3d  February  to  Zd 
July  1831. 

1831. 

Feb.  3.  To  W.  Summeb,  Hose,  Leicestershire,  lor  “  ini])rovements  in  ma- 
chinery  for  making  lace,  commonly  called  bobbin-net.” 

11.  To  G.  Gardner,  London,  tor  “  an  improved  roving-machine.” 

To  \V.  W.  Richards.  Birmingham,  for  “  improvements  in  the 
touch-holes  and  primers,  suitable  to  percussion-guns,  pistols, 
and  all  sorts  of  fire-arms  fireil  upon  that  principle. 
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Veb.  11.  To  J.  Gunby,  Biriiunghatn,  for  an  improved  method,  or  methods, 
of  combining  glass  with  metals,  or  other  substances,  applicable 
to  various  useful  and  ornamental  purposes.” 

To  C.  Guillotte,  Spittalfields,  for  “  an  improvement  in  the 
rack  applicable  to  the  battons  of  lo(>ms,  or  machinery  for  weav- 
ing  plain  or  figured  ribbons.” 

14.  To  J.  Thomson,  London,  for  “  improvements  in  making  printing- 

types.” 

15.  To  T.  and  C.  Bayley,  Leicester, for  “improvements  in  machinery 

for  making  lace,  commonly  calle<l  bobbin-net.” 

To  W.  Payne,  London,  for  an  improved  pedometer  for  the  waistcoat 
pocket,  upon  a  new  and  very  simple  construction.” 

21.  To  .1.  Grime,  Bury,  Lancashire,  for  “  a  certain  method  of  dissolv- 
ing  snow  and  ice  on  the  trams  or  railways,  in  order  that  loco¬ 
motive  steam.engines  and  carriages,  and  other  carriages,  may 
])ass  over  rail-roads  without  any  obstruction  or  impecUment 
from  such  snow  or  ice.” 

To  Dr  11.  Burgess,  Northwich,  for  “  a  drink  for  the  cure,  pre¬ 
vention,  or  relief  of  gout,  gravel,  and  other  diseases,  which  may 
also  be  applied  to  other  purposes.” 

To  S.  Dunn,  Southampton,  for  “improvements  in,  or  a  method  ot^ 
generating  steam.” 

To  R.  Thevethick,  Cornwall,  for  “  an  improved  steam-engine.” 

To  AV.  Sneath,  Ison  Green, Nottinghamshire,  for  “improvements 
in  machinery  for  making,  figuring,  or  ornamenting  lace  or  net, 
and  such  other  articles  to  which  the  said  machinery  may  be 
applicable.” 

To  R.  Abbey',  AValthamstow,  for  “  a  new  mode  of  preparing  the 
leaf  of  a  British  plant  for  the  producing  a  healthy  beverage  by 
infusion.” 

To.  W.  Fabnibaus,  AVharton,  Cheshire,  for  “  improvements  in  eva¬ 
porating  brine.” 

To  J.  Phillips,  Arnold,  Nottinghamshire,  servant-man,  for  “  im¬ 
provements  on  bridles.” 

28.  To  R,  Williams,  Lambeth,  Surrey,  for  “certain  improvements 
in  steam-engines.” 

26.  To  D.  Seldon,  Liverpool,  for  “improvements  in  machinery  used  to 
give  a  degree  of  consistency  to,  and  to  wind  on  to,  bobbins,  barrels 
or  sporls,  roving  of  cottons,  and  the  like  fibrous  substances.” 

Mar.  14.  To  D.  Napier,  London,  and  J.  Napier  and  AV.  Napier,  Glasgow, 
for  “certain  improvements  in  machinery  for  propelling  loco¬ 
motive  carriages.” 

9.  To  A.  Pellatt,  glass  manufacturer,  London,  for  an  “  improved 
mode  of  forming  glass  vessels  and  utensils  with  ornamental 
figured  patterns  impressed  thereon.” 

11.  To  R.  Stephenson,  Esq.  Newcastle-upon-Tyne,  for  an  “improve¬ 
ment  in  the  axles  and  parts  which  form  the  bearings  at  the 
centre  of  wheels  for  carriages  which  are  to  travel  upon  edge 
railways.” 

21.  To  AF.  Peeke,  Torquay,  and  T.  Hammick,  for  certain  “  improve¬ 
ments  in  rudder  hangings,  and  rudders  for  ships  or  vessels.” 

To  G.  AF.  Turner,  London,  for  certain  “  improvements  in  ma¬ 
chinery  or  apparatus  for  making  paper.” 

To  P.  Phillips  jun.  Bristol,  vinegar  maker,  for  certain  “  improve¬ 
ments  in  manufacturing  sulphuric  acid.” 

To.  J.  Potter,  and  J.  Potter,  Spiedly,  near  Manchester,  spinners 
and  manufacturers,  for  certain  “  improvements  in  machinery 
or  apparatus  applicable  to  the  spinning  or  twisting  of  cotton, 
flax,  silk,  wool,  and  other  fibrous  materials.” 

To  G.  Royl,  Walsale,  Staffordshire,  for  an  “  improved  methotl  of 
making  iron  pipes,  tubes,  or  cylinders.” 

28.  To  T.  Brunton,  lisq.  London,  for  an  “  improvement  in  certain 
apparatus,  rendering  the  same  applicable  to  distilling.” 
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Mar.  29.  To  T.  Colemam,  St  Alban's,  training  groom,  for  an  improved  roller 
for  horses.” 

31.  To  A.  Ure,  Finsbury  Circus,  M.  D.,  for  an  ^  improved  apparatus 
for  distilling.” 

To  J.  Wai-lace,  Leith,  brazier,  for  an  “improvement  or  improve* 
ments  uptm  the  safety-hearth,  for  the  use  of  vessels.” 

April  2  To  James  Slater,  Salford,  Lancashire,  bleacher,  for  “  improve¬ 
ments  in  the  method  of  generating  steam  or  vapour  applicable 
as  a  moving  power,  and  to  arts  and  manufactures,  and  also  for 
improvements  in  vessels  or  machinery  employed  for  that  pur¬ 
pose.” 

14  To  W.  Rutherford  jun.,  Jedburgh,  Scotland,  writer  and  bank- 
agent,  for  a  “  combination  or  arrangement  of  apparatus  or  me¬ 
chanism  to  be  used  by  itself,  or  applied  to  locks  and  other  fas¬ 
tenings,  for  better  protecting  property.” 

To  S.  Morand,  Manchester,  mr  an  “  improved  stretching  ma¬ 
chine.”. 

To  T.  Brdnton,  Esq.  Park  Square,  Regent’s  Park,  for  an  “  im¬ 
provement  in  certain  apparatus  rendering  the  same  applicable 
for  making  or  refining  sugar.” 

To  T.  Gaunt,  London,  and  G.  F.  Eckstein,  London,  for  an  “  im¬ 
proved  fire-grate  ” 

21.  To  \V.  Dixon,  Walsale,  for  an  “  improvement  on  the  cock  or  tap 
applicable  to  fluids,  liquids,  and  gases.” 

SO.  To  S.  T.  Beal,  London,  engineer,  for  an  “  improvement  in  certain 
apparatus  for  separating  a  portion  of  aqueous  vapour  from  the 
vapour  of  alcohol  in  the  process  of  distilling  and  rectifying 
spirituous  liquors.” 

April  30.  To  Mr  G.  Stephenson,  Liverpool,  civil  engineer,  for  an  improve¬ 
ment  “  in  the  mode  of  constructing  wheels  for  railway-carriages.” 

May  18.  To  W.  Gutteridoe,  Clerkenwell,  civil  engineer,  for  certain  im- 
provements  “  in  apparatus  for  distilling  and  other  purposes.” 

To  R.  B.  Cooper,  London,  for  an  improvement  “  on  a  cock  or  tap 
applicable  to  fluids,  liquids  and  gases,  and  fur  applying  the  said 
Improvement  or  improvements  to  other  useful  purposes.” 

23.  To  J.  P.  AVesthead,  Manchester,  for  certain  improvements  “  in 

the  manufacture  of  small  wares.” 

To  T.  Knowles,  Charlton  Row,  Lancashire,  for  certain  improve, 
ments  “in  machinery, by  aid  of  which  machinery  commonly  called 
Mules,  are  or  may  be  rendered  what  is  termed  self-acting.” 

To  G.  Barnard,  Bristol,  for  improvements  “  in  locks  and  other 
spring  fastenings  for  doors  and  other  places.” 

24.  To  T.  Westrup  and  AV.  Gibbins,  of  Bromley,  for  improvements 

“  in  converting  salt  or  other  water  into  pure  or  other  water.” 

To  R.  AA'ood,  London,  for  “  an  inking  apparatus,  to  be  used  with 
certain  descriptions  of  printing  presses.” 

To  R.  Fell,  London,  for  improvements  “  in  machinery  or  appara¬ 
tus  for  raising  water,  and  in  the  application  thereof  to  certain  use¬ 
ful  purposes.” 

To  S.  Hobday,  Birmingham,  fur  an  improvement  “  in  a  machine 
to  be  worked  by  steam,  that  may  he  applied  for  the  moving  of 
ships’  boats  and  barges  on  the  water,  and  to  carriages  either  on 
the  road  or  tramways,  and  in  a  fixed  position  may  be  applied  to  all 
the  |)urposes  that  steam-engines  are  used  fur.” 

31.  To  N.  H.  Manicler,  for  “  a  new  manufacture  of  useful  products 
from  a  certain  oleaginous  substance.” 

June  2.  To  S.  Lambert,  gold-lace-inan,  fur  an  improvement  “  in  throstle- 
spindles  for  spinning  and  twisting  silk,  cotton,  wool,  flax,  and 
other  fibrous  substances.” 

4.  To.  T.  Spinney,  Cheltenham,  for  certain  improvements  “  in  appa¬ 
ratus  for  manufacturing  gas  for  illumination.” 

7.  To  J.  Pearse,  Tavikock,  ironmonger,  tor  certain  improvements 
“  on  wheeled-carriages,  and  on  apparatus  to  be  used  therewith.” 
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June  20.  To  E.  A.  Fovrorinier,  Hanley,  Staffordshire,  paper-maker,  for  a 
“  certain  machine  for  an  improved  mode  of  cutting  pajier.” 

22.  To  J.  L.  Stevehs  and  P.  Waycott,  both  of  Plymouth,  for  “  cer¬ 
tain  improvements  in  mangles.” 

20.  To  W.  G.  Kmeller,  Hackney,  for  certain  “improvements  on  stills, 
or  apparatus  for  distilling.” 

July  2.  Vo  J.  Perkins,  Fleet  Street,  engineer,  for  “improvements  in  ge¬ 
nerating  steam.” 


List  of  Patents  granted  in  Scotland  from  December  1831 

24//t  Fehruarn  1832. 

1831. 

Dec.  22.  To  Malcolm  Muir  of  Hutchinson  Town,  Glasgow,  in  Scotland, 
engineer,  for  an  invention  of  “  certain  improvements  in  ma¬ 
chinery  or  apparatus  for  preparing  boards  for  floors,  and  other 
purposes.” 

Dec.  23.  To  Arthur  Howe  Holdsworth  of  Dartmouth,  in  the  county  of 
Devon,  Esquire,  for  an  invention  of  “  improvements  in  the 
construction  of  rudders,  and  in  the  application  of  the  same  to 
certain  descriptions  of  ships  or  vessels.” 

To  Abraham  Adolphus  Moser  of  Canterbury  Row,  Kensington 
Road,  in  the  County  of  Surrey,  engineer,  lor  an  invention,  in 
consequence  of  a  communication  made  to  him  by  a  certain 
foreigner  residing  abroad,  of  “  improvements  in  certain  descrip¬ 
tions  of  fire.arms.” 

To  John  Christophers  of  New  Broad  Street,  in  the  City  of  Lon¬ 
don,  merchant,  for  an  invention  of  “  an  improvement  in  clothes’ 

1832.  buttons.” 

•Tan.  26.  To  William  Hale  of  Colchester,  in  the  county  of  Essex,  machi- 
nest,  for  an  invention  of  “  a  machine  or  method  for  raising  or 
forcing  water,  for  propelling  vessels.” 

Feb.  10.  To  PiERREPONT  Greaves  of  Chorley,  in  the  county  of  Lancaster, 
gentleman,  for  an  invention  of  “  a  method  or  methods  of  mak. 
ing  ornamental  cotton,  yarns,  and  threads  applicable  to  the 
making,  sewing,  and  embroidering  of  cotton  and  other  fabric.s.” 

17.  To  Samuel  Hall  of  Basford,  in  the  county  of  Nottingham,  cotton- 
manufacturer,  for  an  invention  of  “  an  improved  piston  and  valve 
for  steam,  ga.s,  and  other  engines  ;  also  an  improved  method  of 
lubricating  the  pistons,  piston-rods,  and  valves  or  cocks  of  such 
engines,  and  of  condensing  the  steam,  and  supplying  water  to 
the  boiler  of  such  engines  as  are  wrought  by  a  vacuum  pro¬ 
duced  by  condensation.” 

20.  To  AIoses  Teague  of  Parkend  Iron-w'orks,  near  Colford,  in  the 
county  of  Gloucester,  iron-master,  for  an  invention  of  “  certain 
improvements  in  making  and  smelting  of  pig-iron.” 

To  Willia.m  Sneath  of  Ison  Green,  in  the  county  of  Notting¬ 
ham,  lace-maker,  for  an  Invention  of  “  certain  improvements  in 
machinery  for  the  manufacture  of  bobbing-net  lace.” 

24.  To  Alexander  Beattie  Shankland  of  Uverpool  Street,  in  the 
city  of  London,  in  consequence  of  a  communication  made  to 
him  by  a  foreigner  residing  in  America,  of  an  invention  of  “  a 
new  method  of  cutting,  working,  and  planing  of  wood,  mine¬ 
rals,  and  metals,  by  means  of  machinery.” 


To  Correspotidents. 

The  Alemoir  on  the  Mosaic  History  is  under  consideration. — The  account 
of  the  Russian  Baths,  transmitted  by  Dr  Trail,  through  a  private  channel, 
has  never  reached  us. — The  Chemical  Memoir  from  Greenock,  having  at 
length  cast  up,  is  now  under  consideration. 
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Adam,  M.,  description  of  a  new  rain-gj^e,  281. — Meteorological  ob¬ 
servations  made  at  Inverness,  289 

Air,  heated,  observations  on  its  employment  in  the  smelting  of  iron, 
180 

Alban  or  Albano  hills,  near  Rome,  considered  by  Hoffmann,  370 
Alexander,  Captain,  notice  of  his  journey  in  America,  380 
Amazons,  on  the  navigation  of,  by  Lieutenant  Mawe,  42 
Animals,  observations  on  cruelty  to,  173 

Animal  secretions,  observations  on  the  changes  they  experience  in 
cholera,  128 

Arabian  horse  and  camel,  observations  on,  192 
Asia,  mountains  and  volcanoes  of,  described,  145 
Atomic  theory,  account  of,  by  Dr  Daubeny,  205 
Audubon,  J.  J.,  on  the  Ohio,  122. — Account  of  a  hurricane  in  Ame¬ 
rica,  278 

Banff  Institution,  meteorological  journal  of,  336 
Boue,  Dr,  observations  on  Brongniart’s  ideas  in  regard  to  tertiary  de¬ 
posits,  149,  341 

Boussingault,  on  a  new  mineral  found  in  the  Pavamo  Rico,  near  Pamp¬ 
lona,  South  America,  142 

Brongniart,  Alexander,  on  tertiary  deposits,  149,  341 

Carmichael,  Captain,  biography  of,  113 
Caesalpinia  coriaria,  observations  on  the  pod  of,  135 
Celestial  Phenomena  from  January  1.  to  April  1.  1832,  188, — and 
from  April  1.  to  July  1.  1832,  388 
Chains  of  mountains  in  Asia,  observations  on,  145 
Cholera  Morbus,  observations  on,  128 

Christie,  Dr  T.,  observations  on  certain  newer  deposits  in  Sicily,  and 
the  plienomena  accompanying  their  elevation,  1 
Claw,  middle,  of  birds,  observations  on  the  serrature  of,  105 
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Connell’s,  Arthur,  observations  on  iodine,  337 
Coprolite,  or  Guano,  observations  on,  126 

Daubeny,  Dr,  on  thennal  springs,  and  their  connexion  with  volcanoes, 
49 

Death,  Valley  of,  visited,  by  A.  Loudon,  Esq.  102 
Deer,  fossil,  of  Ireland,  observations  on,  196 
Delabecbe’s  Manual  of  Geology  noticed,  397. 

Don,  D.,  on  some  new  species  of  Malesherbia,  Kageneckia,  Quillaja, 
and  of  a  new  genus  of  Salicarise,  1 1 0 
Drummond,  Dr,  observations  on  humanity  to  animals,  173 

Early  elementary  instruction,  the  utility  of,  considered,  364 
Ehrenberg’s  researches  on  the  Infusoria,  concluded,  78 
Erskine,  William,  account  of  the  famine  in  Guzerat,  266 
Etna,  observations  on,  by  Hoffmann,  370 

Famine  of  Guzerat  in  1812  and  1813,  account  of,  266 
Fauna  Boreali-Americana,  of  Richardson  and  Swainson,  vol.  ii.,  noticed, 
392. 

Fossil  bones  of  Wellington  Valley,  in  New  Holland,  described,  301 
Fossil  Flora  of  Great  Britain,  by  Lindley,  noticed,  392 

Gairdner,  Dr  Meredith,  account  of  Ehrenberg’s  researches  on  the  Infu¬ 
soria,  78 

Geognostical  and  geographical  distribution  of  minerals,  considered,  200 
Glasgow  statistics,  notices  in  regard  to,  1831,  200 
(iold,  Russian,  203 

- -  the  quantity  consumed  annually  in  Britain,  346 

Graham,  Dr,  description  of  new  and  rare  plants,  186,  387 
Gregory,  William,  M.  D.,  analysis  of  a  singular  substance  found  among 
the  products  of  Mount  Vesuvius  in  the  winter  of  1830,  378 
Guano,  observations  on,  126 

Hermann,  R ,  observations  on  the  human  secretions  during  cholera 
morbus,  128 

Hoffmann,  Professor,  his  observations  on  Italy  and  Sicily,  370 
Humanity  to  animals,  observations  on,  by  Dr  Drummond,  173 
Humboldt,  Baron,  on  the  chains  of  mountains  and  volcanoes  of  Central 
Asia,  145 

Hunicane  in  America  described,  278 

Innes,  George,  his  celestial  phenomena,  188,  388 
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Iodine,  observations  on,  by  A.  Connell,  337 
Italy,  on  the  scenery  of,  by  Hoffmann,  370 

Jacob,  on  tbe  consumption  of  gold  and  silver  in  Britain  in  the  twenty 
years  between  1810  and  1829,  but  especially  on  the  application  of 
them  to  other  purposes  than  coin,  346 
Java,  Valley  of  Death  in,  noticed,  102 

Lyell,  Charles,  his  Principles  of  Geology,  vol.  ii.,  noticed,  395 

Macgillivray,  William,  on  the  claws  of  birds,  1 05 
Magnetism,  observations  on,  by  William  Scoresby,  319 
Mawe,  Lieutenant,  his  observations  on  the  Maranon,  42 
Memoirs  of  Wernerian  Natural  History  Society,  noticed,  204. — Pro¬ 
ceedings  of  Wernerian  Society,  191,  391 
Meteorological  Observations  at  Inverness,  289 — IVIeteorological  Jour¬ 
nal  at  Banff  Institution,  336 
Mineral,  new,  account  of,  142 

Mineralogy  as  a  branch  of  natural  history,  considered  by  Professor 
Necker,  21 1 

Mitchell,  Professor,  on  winds  and  storms,  30 

Natural  History  Society  of  Newcastle,  their  memoirs  noticed,  398 
Navigation  of  the  Maranon  or  Amazons,  observations  on,  42 
Necker,  Professor,  on  mineralogy  as  a  branch  of  natural  history,  211 
Neill,  P.,  on  the  Siren  lacertina,  298 

Ohio,  observations  on,  by  Audubon,  122 

Patents,  new,  206,  397 

Pelekonite,  a  new  mineral,  described,  134 

Pentland,  Mr,  account  of  the  fossil  bones  of  Wellington  Valley,  New 
Holland,  301 

Physical  geography,  observations  on,  72 

Plants,  new  and  rare,  described  by  Dr  Graham,  186,  387 

Rain-gage,  new  one  described,  28 1 
Reid,  Dr,  his  Chemistry  noticed,  206 

Sang,  Edward,  analysis  of  the  vibration  of  wires,  303 
Scoresby,  William,  on  the  uniform  permeability  of  all  known  sub¬ 
stances  to  the  magnetic  influence,  and  the  application  of  the  fact  in 
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engineering  and  mining,  for  the  determination  of  tlie  thickness  of 
solid  substances  not  otherwise  measuiable,  319 
Secretions,  animal,  observations  on,  by  Hermann,  12R 
Sicily,  observations  on  the  geology  of,  1 
Silver,  the  quantity  of,  annually  consumed  in  Britain,  346 
Siren  lacertina,  observations  on,  by  P.  Neill,  298 
Smelting  of  iron,  by  heated  air,  observations  on,  183 
Springs,  thermal,  observations  on,  by  Daubeny,  49. — Mineral,  on  the 
origin  of,  290 

StiiFt,  M.,  on  the  probable  origin  of  mineral  springs,  290 
System  of  chemistry  by  Or  Thomson,  noticed,  203 

Temperature,  subterranean,  observations  on,  194 
Tertiary  deposits,  observations  on  by  Brongniart  and  Boue,  139,  341 
Thermometer,  register,  kept  at  Wanlockhead  by  Mr  Lang,  333 
Torrie,  T.  Jameson,  his  account  of  eruption  of  Mount  Vesuvius,  384 

Utility  of  early  elementary  instruction  in  the  natural  sciences,  observa¬ 
tions  on,  364 

Vesuvius,  eruption  of,  noticed,  384 

Vibration  of  wires,  considered  by  Edward  Sang,  308 

Volcanoes  of  Central  Asia,  described,  143 


Wellington  Valley,  in  New  Holland,  described,  301 
Wernerian  Natural  History  Society,  proceedings  of,  191,  391 
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